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- EXPERIMENTS ON ALASTRIM.

By Jnns P. LEAKE, Surgeon, and JOBEN N. FORCE, Special Expert, United States Public Health Service.

On account of some uncertainty as to the nature of an eruptive
disease in the West Indies, inoculations have been performed at the
Hygienic Laboratory of the United States Public Health Service in
an attempt to determine its immunological relationship. The dis-
ease has been called alastrim, varioloid-varicella, and smallpox.
Those who have not called the disease smallpox have been led to a
different diagnosis primarily by its low death rate and the mildness
or absence of the fever during the eruptive stage.

Accounts of the disease (1) (2) (3) (4) (5)! differ among them-
selves as much as any of them differ from what has been observed of
the smallpox prevalent in the United States for the past 25 years.
In general it is stated that the disease has been most prevalent
among negroes and has tended to involve the more superficial layers
of the skin in the vesicular stage, with relatively little primary
umbilication, streptococcal infection, severe pustulation, or per-
manent scarring. Comparisons of its clinical immunology with that
of accepted smallpox have been obscured by the nonrecognition of
three facts: the acceleration of the reaction to inoculation of vaccine
virus in immune individuals (6),* the frequent absence of complete
immunity to vaccine virus after an attack of smallpox (7) (8) (9),2
and the occasional absence of immunity to smallpox after successful
vaccination or after an. attack of smallpox itself (10) (11).4

1(1) Dickson and Laselle. Varioloid-varicellain Trinidad: Jour. Trop. Med., 1903, 6, 318.
. (3)Clarke. Discussion of paper by Dickson and Lasellex Jour. Trop. Med., 1503, 6, 320.
‘(3) Aragao. A propisto do alastrim: Brazil Medico, 1911, 9, 941.
(4) Rudolph. Weisse Pocken: Miinch. med. Wchnschr., 1911, 58, 295.
 (5) Melhorn. Smallpox in Haiti: U. 8. Navy Med. Bull., 1821, 15, 482.
2(6) Force. The Control of Smallpox: Modern Medicine, 1921 3,177.
: (7) Bowen. Results of Revaccination in the British Army: Transactlons Epidem. Soc. London, 1867,
(31.9 to 45.1 per ocent of perfect pustules from vaccination of soldiers and recruits showing marks
ot previous smallpox.)
(8) Sinigar. Results of the Vaccination of 1,060 Adults Lancet, 1902, 1, 951. (89 per cent of pustules
from vaecination of adults who gave evidence of previo.xs smallpox.
- (9) Force and Stevens. Responsibility of the Vaccinator in Overcoming the Rational Objections to
Smallpox Vaccination: Joarnal Lab. and Clin. Med., 1918, 3, 220. (62 per cent vaccinias or vaccinoids
on vascinating young adalts who gave a history of previous smallpox.)

4(10) 8chdn. Die Blittern in Afrika und die S8chutzpockenimpfung daselbst: Centralbl. f. Bakt., 1896,
20, 641. (Repeated attacks of smallpox in negroes are not exceptional, and individuals who have had
smallpox may be vaccinated later with suecess.) - -

(11) Seaton. HandbooX of Vaccination, London, 1868, p. 185. (One per cent of the admissions to the
smallpox hospital in London were second attacks. Somnc vaccinated persons may contract smallpox
within a few weeks or months afier vaccination.)
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Our material was derived from two sources, through the courtesy
of Prof. W. G. MacCallum, of Johns Hopkins University, and Lieut.
Commander G. F. Clark of the Medical Corps of the United States
Navy. In September, 1920, Prof. MacCallum visited Jamaica and
investigated a number of cases of alastrim. In the course of his
investigation he secured pustule contents from several of the patients.
Portions of the material from these patients were mixed with 0.5 per
cent phenol in saline solution and sealed in small test tubes. These
tubes were brought to Baltimore and placed in cold storage. On
March 21, 1921, two of these tubes were secured from Prof. Maec-
Callum, brought to the Hygienic Laboratory in an iced container, and
placed in storage at 5°°C. On March 4, 1921, Lieut. Commander
Clark, who was stationed in Haiti, mailed to the Hygienic Laboratory
a sealed tube containing ecrusts from a patient having alastrim,
together with some glass slides on which pustule contents had been
dried. This material reached the laboratory on March 21, and was
placed in storage at 5° C. With the material from these two sources
the following experiments were performed. ,

_ Experiment L

March 26, 1921: Two crusts from the Haitian patient were ground
in a mortar with 12 drops of saline. A piece of sterile glass tubing,
having an inside diameter of about 3 mm., was encircled by a file
scratch and broken squarely off. Approximately 0.5 c. c. of the
suspension of crusts was drawn up into the tube and transferred to
the left side of the freshly shaved backs of two . ifacacus rhesus
monkeys, the tube being held perpendicularly to the tightly drawn
skin and rubbed vigorously to and fro while the suspension was
released a drop or so at a time. The friction was continued until a
distinct reddening of the skin was observed.

The two tubes containing pustule contents from two Jammcan
patients (G and H) were ceptrifuged, opened, and the phenelized
saline pipetted off. Enough fresh sterile saline was then added to
each tube to give approximately a 1 in 10 suspension of pustule
contents. The right side of the back of each monkey was similarly
inoculated with these suspensions; the anterior portion with suspen-
sion G and the posterior portion with suspension H.

When observed one day after inoculation, the inoculated areas
were covered with serum scabs resembling a thin layer of beeswax.
Accompanying the scabs were a number of reddish scratches which
healed rapidly With the exception of a slight shrinking, no change
occurred in the beeswaxlike scabs until nine days after inoculation,
when the following conditions were observed:

Monkey 1.—Right ‘side, anterior, inoculated with Jammca.n sus-
pension G: The scab had been picked off, revealing 13 lesions, 12
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grouped and one at about 3 mm. distance. The lesion consisted of a
reddish elevated base surmounted by a white ¢ircular summit having
a depressed brownish center. The individual lesion measured 3 mm.
in diameter. Right side, posterior, inoculated with Jamaican sus-
pension H: The waxy scab was still adherent. Left side, inoculated
with Haitian suspension: The waxy scab was off, revealing 5 scattered
lesions similar to those of area “G.”

Monkey 2.—Right side, anterior (Jamaican G): There was a group
of seven lesions, one decidedly reddened from scratching. The scab
was still adherent to area “H.” The inoculation of the left side
with Haitian alastrim scabs had been made by means of long irregular
scratches which healed promptly. The site showed a chain of eight
lesions rather more elevated than above described, but with white
summits and depressed brown centers.

Eleven days after inoculation:

Monkey 1.—The lesions of the Jamaican G area were much in-
creased in elevation and redness. The monkey had scratched off
the whitish tops (vesicles) exposing crater-like depressions. Yellow-
ish crusts were forming. The waxy scab was removed from the
Jamaican H area showing perfectly smooth skin beneath. Evidently
thiere had been no itching, which accounts for the persistence of the
scab. The Haitian area was similar in appearance to Jamaican G
but the lesions were separate.

Monkey 2.—The lesions on all sites resembled lesions on the corre-
sponding sites on Monkey 1.

The lesions on Monkey 1 were scraped and the scrapings ground
-with saline. The day following the curetting, reddish scabs formed,
which dropped off on the 16th day, leaving crater-like pits. ~Circular
brownish' crusts formed on each lesion of Monkey 2, which were
removed on the 13th day, exposing cratel-hke depressions containing
a small amount of pus.

Results.—-A vesico-papular eruption was produced by the inocula-
tion of two monkeys with crusts from Haitian alastrim and pustule
contents from Jamaican alastrim. This eruption was similar to that
produced in three monkeys some months previously, inoculated by
one of the authors (J. P. L.) with pustule contents from a case of
smallpox occurring in the District of Columbia.

Experiment II.

Thirteen days after inoculation with alastrim matenal the two
monkeys and a normal control were inoculated as follows:

. Monkey 1.—Inoculated with a highly potent vaccine virus in four
needle scratches each about 3 cm. in length.

Monkey 2.—Reinoculated with the alastrim material (Jamaican G)
which had produced an eruption on both monkeys. The material
was rubbed in with glass tubes as described in the first experiment.
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Monkey 4—A normal apimal was inoculated in seven needle
seratches with the potent vaecine virus used en Monkey 1.

One day after inoculation:

Monkey 1.—The vaceination scratches were slightly elevated, but
there was no redness.

Monkey 2.—A waxy scab had formed at. the inoculation site.

Monkey 4.—The vaccination seratches had almost healed, there
being no elevation or redness.

Three days after inoculation:

Monkey 1.—The scratches had healed, there being ne elevation or
redness.

Monkey 2—No change.

Monkey 4.—No ebange.

Four days after inoculation:

Monkey 1.—Slight papule at end of ene serateh.

Monkey 2—No change.

Monkey 4—The vaeeination scratches showed distimct papules
measuring 4 mm. across the line of sexateh, with areole of 5 mm.

Five days after inoculation:

Monkey 1.—The scratches were no lomger palpable.

Monkey 2—Part of the waxy scab was removed, exposing a skin
area slightly roughened, but with re signs of inflammation.

Monkey 4.—Vesicles were beginning to form on the summits of
the papules.

Six days after inoculation:

Monkey 1.—No chamge.

Monkey 2.—All the waxy seab had come off, exposing tweo red
spots 2 mm. in diameter, the rest of the area being smooth. :

Monkey 4.—All seven scratches shoewed papules composed of over-
lapping eircles with vesicles beginning at the summits.

Eight days after inoculation:

Monkey 1.—No change.

Monkey 2.—Small red spots fading.

Monkey 4.—There was. definite vesicle farma.tmn over the entire
papular area.

Ten days after inoculation:

Monkey 1.—No change.

Monkey 2.—There was a slight roughness of the skin as if papules
had formed and disappeared.

Monkey 4.—Brownish seabs were beginning to form in the center
of the vesicles.

Results.—A monkey successfully inoculated with Haitian and Ja-
maican alastrim was refmetory to a strain of vaccine virus which
gave a typical vaccinia in a normal monkey. A monkey suecess-
fully ineculated with Haitian and Jamaican alastrim was refractory
to the same Jamaican alastrim.
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. Experiment III.

March 28, 1921: Rabbit A was shaved and inoculated with alas-
trim material (Jamaican G), 1 in 10 suspension on the right side,
1 in 50 on the left side. The technique was like that described
for the inoculation of the monkeys with alastrim. Rabbit B was
similarly inoculated with Jamaican H.

April 6, 1921: During the nine days following inoculation no erup-
tion had appeared at any of the inoculated sites. Rabbit A was re-
inoculated with scrapings from the eruption produced by the Haitian
crusts on Monkey 1. Rabbit B was reinoculated with scrapings from
the eruption produced by Jamaican G pustule contents on Monkey 1.
Three days after reinoculation a slight patchy erythema appeared
on Rabbit A, which disappeared the next day. There was no change
in the inoculated area on the other rabbit. The abrasions produced
by the inoculation healed quickly.

April 15, 1921: Rabbit A was vaccinated with dilutions of a potent
vaccine virus, a normal rabbit being used as a control. The area
vaccinated with each dilution measured 2.5 by 5 cm. At the end of
seven days a few accelerated lesions had developed and dried to tiny
brown crusts. The control rabbit had typical seventh-day full vac-

cinia vesicles.
Rabbit A and control.

Diluti‘mi of Y“dne Eruption on Rabbit A. Eruption on normal rabbit.

Confluent, covering 100 per cent of the
inoculated area.
95 per cent confluent.

Do.
50 per cent confluent.

April 16, 1921: Rabbit B was vaccinated, using the same technique,
virus, and dilutions as Rabbit A. A control was also vaccinated.
The results seven days later were as follows:

Rabbit B and control.
Dilation of vaccine Eruption on Rabbit B. " Eruption on normal rabbit.
1:1,000....cccniinnnnnnn. 6 discretelesions. .........cccceuean... Confluent, covering 75 per cent of the
inozulated area
1:3,000.....ccccemnnnnnn.. 3 discretelesions.........cooeeeennn... 50 per cent confluent.
1:16,000 .................. Nolesions.........coeeimiicaienanan. 40 per cent confluent.
1:30,000. .. cooncnaieenaacfenanns L T N 5 diszrete lesions.

Twenty other normal rabbits have been inoculated before and
since with dilutions of this vaccine virus, using the same technique,
and in none has the eruption been so accelerated or so scanty as
that observed on Rabbits A and B.



Juno 24, 1921, 1442

Results: A rabbit (A) was inoculated cutaneously with alastrim
pustule contents (Jamaican G), which had produced eruptions on two
monkeys. No eruption was produced on the rabbit. Nine days
later the rabbit was reinoculated cutaneously with scrapings from
an eruption produced in a monkey by Haitian alastrim. A tran-
sient erythema was produced. Nine days after the reinoculation the
rabbit was again inoculated cutaneously with dilutions of a potent
vaccine virus and showed a few tiny scattered lesions which were
definitely accelerated and had become crusted on the seventh day, at
which time a confluent eruption on a control rabbit was at its height.
The rabbit, was, therefore, almost completely immune to vaccine
virus.

Another rabbit (B) was inoculated with alastrim pustule contents
(Jamaican H) which produced no results on monkeys. No eruptlon
was produced on this rabbit. Nine days later the rabbit was rein-
oculated with scrapings from an eruption prod:ced on a monkey by
Jamaican G alastrim. No eruption was produced. Ten days after
the reinoculation, the rabbit was vaccinated with essentially the same
results as in Rabbit A.

Two rabbits were therefore immunized to alastrim to such a degree
that, though they showed no eruption, they were later observed to be
almost completely immune to vaccine virus, the scanty lesions being
in no sense imperfect in development but definitely accelerated, as in

vaccinoid. _
Experiment IV,

March 29, 1921: Six rabbits which had recovered from vaccinia,
together with two normal controls, were inoculated intracutaneously
with enough of the following materials to produce a 10 mm. bleb at
each inoculation site: Suspensions (1:10) of smallpox crusts,
chicken pox crusts, Jamaican G alastrim, Jamaican H alastrim, and
vaccine virus, and enough Haitian alastrim vesicle contents (which
had been received dry on slides) to make a suspension, when mixed
with saline, comparable in turbidity with the other suspensions.

A positive immune reaction was taken to be indicated by the ap-
pearance of a reddened areola with a papule of at least 5 mm., which
reached its height on the second or third day following moculatlon
Both controls and one of the vaccinated rabbits were negative at all
inoculation sites. The remaining rabbits were all negative to
chicken pox and all positive to smallpox and vaccine virus. Al
gave very doutbful reactions to the Jamaican H strain of alastrim,
the strain which had failed to produce eruptions on monkeys. Of
four sites inoculated with Haitian alastrim, three showed positive
reactions, and of three inoculated with Jamaican G alastrim, two

were positive.
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Two weeks later a second series of inoculations was performed,
using three rabbits of the first series, three normal controls, and two
other previously vaccinated rabbits. The material was the same as
before except that suspensions of crusts from lesions produced on a
monkey by Haitian and Jamaican G alastrim were substituted for the
original (human) Haitian and Jamaican H materials. . Fresh vaccine
virus was also used. Possibly on account of the age of the material,
negative or doubtful reactions were observed, except with the fresh
vaccine virus. The chicken pox was, however, consistently negative.

Results: Smallpox crusts, vaccine virus, and alastrim material pro-
duced positive intracutaneous reactions in animals previously im-
munized to vaccine virus. Chicken pox did not produce such reac-

tions. .
Summary of Results.

A vesico-papular eruption was produced in monkeys by inoculation
both with crusts and with vesicle contents from alastrim patients.
The animals were protected against reinoculation with alastrim and
vaccine virus. Rabbits inoculated with alastrim showed no eruption,
but were almost completely immune to vaccine virus. Rabbits pre-
viously inoculated with vaccine virus gave positive intracutaneous
reactions to smallpox crusts, alastrim material, and vaccine virus,
but remained negative to chicken pox crusts.

The fact that definite immunity to vaccinia is produced by previous
inoculation with alastrim is additional evidence of the essential
identity of alastrim with smallpox.

INHALATION EXPERIMENTS ON INFLUENZA AND PNEU-
MONIA, AND ON THE IMPORTANCE OF SPRAY-BORNE
BACTERIA IN RESPIRATORY INFECTIONS.!

By WiLLIAM B, WHERRY, Surgeon (Reserve), and C. T. BUTTERFIELD,? Assistant Bacteriologist,
United States Public Health Service.

During the epidemic of influenza occurring in the winter season
of 1919-20, the junior author was assigned by the Public Health
Service to cooperate with the senior author in a study of this disease.
The work was done in the Pathologic Institute of the University of
Cincinnati. The institute is in direct connection with the Cincin-
nati General Hospital. This close association of the institute with
the hospital presented a favorable opportunity for securing fresh

1 From the Laboratory of Bacteriology and Hygiene, University of Cincinnati, and the United States
Public Health Service,

The original draft of this paper was published in tiie Journal of Infectious Diseases,vol. 27, No. 4, Oct.;
1920, pp. 315-326.

The experiments were made possible by the Christizn R. Holmes fund for research.

s Detailed to the work by the United States Public Health Service.
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specimens early in the course of the disease, for studying the individ-
ual cases, and for securing post-mortem material when such material
was available.

At the beginning, three lines of study were adopted: (1) A routine
bacteriological examination of throat swabs, sputum, and blood
from typicalinfluenza and influenza-pneumonia patients; (2) attempts
to transmit influenza to animals by spray-borne material and by
other methods of exposure; and (3) a study on the importance of
spray-borne bacteria in relation to pneumonic infections in general.
As the results obtained suggested, from time to time, under divisions
(2) and (3), various factors which might prevent infection in the
animal or which mlght predispose the animal for infection were

tried out.
ROUTINE BACI'ERIOLOGICAL EXAMINATIONS.

In the routine bacteriological examination of throat swabs,
sputum, and blood specimens attention was given only to cases
which appeared typical. Thirty-eight such cases were examined.
The medium used for isolation was agar, reaction +0.5 to phenol-
phthalein and containing 5 per cent of fresh defibrinated rabbit’s
blood. All cultures were made in triplicate and were incubated at
37° C., under aerobic, partial tension oxygen, and anaerobic condi-
tions. B. influenze-like organisms were isolated from 12 of the 38
cases. Six of the 12 (Table I, strains 1 to 6) were from one family, S.,
all of whom became ill at about the same time. From the father of
this family we failed to isolate B. influenze, and he was ill for months
with streptococcus empyema. In 4 of the cases from this family,
B. influenzz was present in the sputum in pure culture. Most of the
other organisms isolated belonged to the pneumococcus, hemolytic
streptococcus, and staphylococcus groups. Of the 38 cases, 31
harbored hemolytic streptococci, and in 17, the pneumococcus was
the predominant species present. No colonies were encountered
which showed any resemblance to those of the colon-typhoid-enteri-
tidis groups.

No trouble was experienced in isolating B. influenzz on our medium.
When grown under partial tension oxygen conditions, it retained
its minute bipolar form and showed less tendency to produce involu-
tion forms than when grown under aerobic conditions. None of our
strains of B. influenzz would grow.unless hemoglobin in some form
was present in the medium. The B. influenze colonies were small
in size and dewdrop-like in appearance, unless they were growing in
close proximity to colonies of staphylococci, when they grew much
larger and tended to coalesce. The Koch-Weeks strains isolated
by us have grown out on plain ascites agar contamlng no hemo-

globin.
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PREPARATION OF ANTIGENS AND SERA FOR AGGLUTINATION WORK,

Antigens were prepared for the agglutination work as follows:
The medium used was meat infusion 2 per cent agar, adjusted to a re-
action +0.5 to phenolphthalein. (For the influenza strains, 5 per
cent of defibrinated rabbit’s blood was added while the medium was
at a temperature of about 90° C.) The medium was used as slants in
half-pint Blake bottles. Twenty-four-hour slants of the organism
from which antigen was to be made were washed off in 5 c. c. of broth.
This amount of emulsion was used to seed the surfaces of two Blake
bottle slants. The bottles were then placed in the incubator, and after
allowing the broth emulsion to stand on the medium for about 2
hours, the bottles were inverted and incubated for 48 hours. They
were then removed, and the remaining broth, together with any con-
densation water, was pipetted off and thrown away. Five c. c. of
saline were then added to each bottle, and the growth was washed off.
This emulsion was placed in a sterile test tube and killed immedi-
ately by heating at 65° C. for 30 minutes. During this time, smears
of the emulsion were made and examined for purity. If not pure,
they were discarded. The tubes were then centrifuged at high speed,
the supernatant fluid was poured off, and fresh saline which con-
tained 0.5 per cent of phenol was added. The emulsion was then
diluted until it had a turbidity of 1,000 p. p. m. by the Fuller method
of measuring turbidity. Thlb procedure gave uniformly a good
antigen. ’

Antisera for the agglutination work were prepared for the influenza
and Koch-Wecks bacillus by inoculating rabbits with live cultures.
In the case of the enteritidis-like organism, designated M-5, described
later, killed cultures had to be used because of the high virulence of
that organism for laboratory animals. Fuairly low-titer sera, 1/800,
were used in these tests.

Table I contains the serological reactions of the influenza strains
with the “Mother’’-and Koch-Weeks antisera. The first 6 strains
were isolated from the different members of a family (S.) of 10, all of
whom had influenza and had become ill at approximately the same
time. The seventh culture, listed C, was isolated from the sputum
of a normal individual who did not have and had not had influenza
in any form. The ¢ighth strain, A, was isolated from a post-mortem
lung, and was the only organism that we were able to cultivate from
the specimen. The last culture, listed “Koch-Weeks,” was isolated
from a typical case of “pink-cye” and was added to the stock to
obtain the serological comparison. The remaining strains listed
were obtained from the sputa of isolated cases.

One observes from Table I that 4 of the strains from the family
S. group, “Mother,” B, S, and M, and thc normal strain, “C,” are
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probably identical with cach other. One other of the family strains,
H, is somewhat related to this group, but is about as closely related
to the Koch-Weeks strain. The other strains tested are serologically
(agglutinin and agglutinin absorption test) entirely different from
the “Mother” and the Koch-Weeks strains. This agrees with the
work of others, Krumwiede ct al., 1919 (Jour. Med. Res. 39, p. 449),
who have established the facts that there is a relationship between
the influenza strains and the Koch-Weeks bacilli, and that there are
distinct subdivisions among the so-called B. influenzz strains.

Where possible, specimens of blood for serological use were obtained
from patients from whom cultures of B. influenzz had been isolated.
In no instance were we able to demonstrate agglutinins for the
bacteria isolated from these cases.

TaBLE I.—B. influenzz—Agglutination and absorption of agglutinin reactions.

Mother antiserum. |[Koch-Weeks antisezum.

Strain. Simple [Homol Simple 'Homologms
: sgglugm- lutlnins agglugnn tinins
tion. aaﬁ‘o!sorbed tion. %bed.

4+
U+

............

PP
CRCECRC)

i+ +
-}

e+

g=g8

NOTE.— +means positive agglutination; -mesns no mﬁglut.lnatlon P means homologous agglutining
(those for antigen with which antiserum was made) are partially absorbed. When simple agglutina-
tion tests were negative, absorption tests were not done.

ATTEMPTS TO TRANSMIT INFLUENZA TO WHITE MICE, RATS, GUINEA PIGS, AND RABBITS,
BY MEANS OF SPRAYED SPUTUM. '

While it is realized that the influenza virus appeared to be of
reduced virulence during the outbreak of the spring of 1920, the
occasional occurrence of a family outbreak, or of rapid death due to
pulmonary edema, seemed to indicate that it was identical with the
virus present in the outbreak of 1919. We feel particularly sure that
we were dealing with true cases of influenza in the family S., where
the mother, father, and 8 children all came into the hospital at once.
Most of these 10 cases had broncho-pneumonia and one had purulent
pleuritis. Cases R and S, B and B, and T were of a milder type,
although B and T had secondary broncho-pneumonia. These cases
had been ill for only a day or two at the time the experimental mate-
rial was collected.
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While the examinations into the bacteriology of the cases were
being carried out, attempts were made to transfer the infection
directly to animals. It was thought that greater success might be
achieved in reproducing the disease in animals if they were exposed
to the infectious material in the form of a fine spray in the air which
they were breathing. By this method the virus would come in
contact not only with the nose, eyes, mouth cavity, and trachea of
the animal, but it would also be carried down into the finest air
passages of the lungs, as is shown in later experiments.

To do this, a “spray chamber’ was devised, with a door which
could be sealed after the animals had been placed inside. In addition,
the box was arranged with two openings, one through which the
spray was introduced by forcing it in with an atomizer, and the other
an air vent (fitted with a cotton filter) to allow the escape of. the
excess air pressure created by the introduction of the spray. The
animals exposed were placed in this chamber, and the contained air
was kept saturated with the spray for from 30 minutes to an hour.
A glass window was provided for the cage so that one might observe
the saturation of the atmosphere and the condition of the animals.
Each series of animals was kept in a separate cage. The cages were
scalded with hot water before they were used for any given series.
The sawdust bedding was not sterilized. Precautions were taken to
sterilize the drinking pans in the case of all mouse experiments.
The animals were fed on cracked maize and vegetable waste from
the hospital kitchen.?

In doing the following experiments, sputum, or, when this could
not be obtained, material swabbed from the tonsillar area, but gen-
erally both, were thoroughly shaken with 0.9 per cent salt solution
and sprayed into the “spray chamber” by means of a De Vilbiss
atomizer, within half an hour after the collection of the specimen.

The data of the sputum-spray experiments and experiments result-
ing from the death of sputum-spray animals, is compiled chronologi-
cally in Table II.

8 It might be noted here that one of us, in Cincinnati, inoculated sterile milk with influenza sputum (1919)
incubated it at 37°,24°, and 15°for from 1 to 14 days, and fed it to white rats and white mice. Out of about
40 animals so fed, only 2 mice died—one with pneumococcus septicemia, and 1 with pneumonia and serous

pleuritis, which was due to 4 diffcrent bacteria. None of these bacteria, singly or combined, produced
infection when fed to other mice in milk or broth cultures.
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RESULTS OF SPUTUM SPRAY EXPERIMENTS.

(a) Family 8., sputum spray.—Four of the 5 mice exposed to the
sputum spray of famﬂy S. died infected with a strain of B. enteritidis
designated in this article as M-5. Two of these 4 mice died of a pri-
mary pneumonia which was due to M—5. By the term primary pneu-
monia we mean a pneumonia without a marked involvement of the
liver and spleen, which invariably occurs in a general infection, e. g.,
after feeding.

Of 2 guinea pigs exposed to the sputum spray, one died with pri-
mary preumonia caused by M-5. A normal saline extract was made
of the spleen, liver, and lungs of this animal, and 2 mice and 2 guinea
pigs were exposed to its spray. One of these mice and one guinea pig
died of a general infection produced by M—5.

Four white rats were also exposed to the family S. sputum spray.
Two of these rats died of a primary pneumonia. Lung cultures made
from these animals yielded no growth. Organ extracts from these 2
rats were made and injected. subcutaneously and intraperitoneally
into ether rats with negative results. Unfortunately a spray exposure
was rot done with the material from the rats.

As a control on (a), mixed eultures of the sputunr used for spraying
from family S. were made on rabbit’s blood agar plates, incubating
them for 24 hours at 37° C. under partial tension oxygen conditions.
Six miee, 2 guinrea pigs and 1 rabbit were exposed fo a heavy spray
of an emulsion made from this culture. Of these, 2 mice and 1 rabbit
died of a primary pneumonia. Exhaustive cultural methods were
used: en these animals, but no bacteria like M-5 could be isolated.
All caltures from the mice were sterile, and a gram positive coccus was
the only organism isolated from the rabbit. The latter organism
failed, however, to reproduce the disease in other rabbits. These
animals were taken from the same lot as those used in the S. sputum
spray experiments. These results were influential in leading to the
conelusion, which is brought out later, that there is some infectious
substance in the sputum or throat swabs of early cases of influenza
which predisposes to later organized imfeetion.

() B and S sputum spray.—Of the 2 mice and 1 guinea pig ex-
posed to the spray, one mouse and the guinea pig died of a primary,
pneumenis preduced by M—5. The remaining mouse died of a general
infeetion caused by M-5.

(¢} Band B sputum spray of March 3, 1920.-—0Of the 8 mice exposed
to this sputum spray, one died of & pneumonia produced by M-5, and
2 died of an M-5 general infection.

(@ B and B sputum sprey of Mareh 5, 1920. After the two-day
interval, sputum was again collected from cases B and B, and 6 mice
were exposed to ita spray. Of these, 1 mouse died of a general infec-
tion due to M-5, but net until after a period of 2 months. The re-
maining mice were examined 3 months later and found to be normal.
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(¢) Sputum spray, T.—Six mice were exposed to this spray. Two
died after 2 months; one had a general infection with M-5, the
other mouse was normal except for congestion of the lungs. No
bacteria could be detected. Upon examination after 3 months, the
others of this lot were found to be normal and did not harbor M-5.

SUMMARY AND CONCLUSIONS OF SPUTUM SPRAY EXPERIMENTS.

The animals sprayed with influenza sputum comprised 33 white
mice, of which 4 died of primary pneumonia and in addition to these 4
mice, there were 9 which died of a general infection with M-5. Out
of this same lot of mice, 6 were sprayed with culture material, and of
these, 2, which died, were sterile on bacteriological examination, 2
were killed and cultured two months later and found to be uninfected, .
and 2 were used for another experiment in which they survived for a
month.

- Of 5 guinea pigs exposed, 2 died of primary pneumonia. The lungs
of these animals contained numerous B. enteritidis-like organisms
which were culturally and serologically identical (agglutination and
absorption) with M-5. Of 6 white rats similarly exposed, 2 died of a
primary pneumonia due to an unrecognized cause and not transmissi-
ble to rats by subcutaneous or intraperitoneal inoculation.

The work of Krumwiede, Valentine, and Kohn (Jour. Med. Re-
search, 1919, 39, p. 449) shows that these laboratory animals may
develop spontaneous infection with members of the paratyphoid-
enteritidis group. We did not encounter a single death among our
unused stock due to such bacteria, nor were we able to isolate such
bacteria from the intestinal tract, liver, spleen, or lungs of 6 normal
mice. However, the experiments detailed below (Table VII) show
that a certain number of mice which are intoxicated by killed cultures
of M-5 or by the sterile Berkefeld filtrate of broth cultures develop
a secondary infection with M-5. In such endogenous infections
following intoxication, pneumonia occurred only twice out of 40 .
animals treated.

Furthermore, of 29 mice sprayed with a virulent culture of the
pneumococcus, only 1 died of infection with M-5, and this mouse
had received a previous dose of M—5 toxin.

On the other hand, as is shown later in Table V, mice exposed to
spray cultures of M—5 almost invariably died of a primary pneumonia.

In the light of the above data one is tempted to believe that the
animals developing infection with M-5 were injured in someway by
something in the influenza sputum. Nevertheless the possibility of
purely spontaneous infections exists, and the question can be settled
only by further work with more adequate controls, i. e., an equal
number of animals from each lot used for an experiment should have
been kept under identical conditions as controls.
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. INOCULATION OF OTHER ANIMALS,

From one of the typical cases, R, 20 c. c. of blood was obtained.
This was used to inoculate a series of animals not generally used in
laboratory experiments, with the hope that a susceptible animal
might be encountered. Thesec were an 8-weeks-old pig, weighing
about 100 pounds, a ferret, an opossum, a salamander, and a black-
headed nun-bird. None showed any abnormal symptoms during
3 months’ observation.

THF CULTURAL AXD AGGLUTINATIVE RELATIONSHIP OF M-5.

A eollection had been made of the B. enrterifidis-like organisms
isolated from animals dying from infection after they had been
exposed to the sputum sprays. A preliminary comparative study
was made of the members of this collection to see if they were the
same organism as the original type isolated, designated M-5. It was
found that there was exact correspondence between the organisms
isolated, in regard to their agglutination, absorption of agglutinins,
and cultural characteristics. The animals from which these strains
were isolated came from several different lots; some were bought in
the local markets, others were shipped from near-by towns, while
about one-half the supply came from the stock of the Hygienic Labo-
ratory, Washington, D. C.

It was thought opportune to make a study of this enteritidislike
organism, comparing it in particular with the Danysz virus, the
paratyphmds, and B. enteritidis itself. Since all the B. enterstidis-like
erganisms isolated from the mice and guinea pigs exposed to sputum
sprays corresponded in their agglutination, absorption, and cultural
characteristics, we used M-5 alone for the comparative study.
Unfortunately only two antisera, M-5, with a titer of 1-800, and
paratyphoid B., with a titer of 1-10,000, were available. The
results of this test are given in Table III. It will be observed from:
this table that M-5 is entirely distinct from paratyphoid B., but that
it is indistinguishable by this test alone from the Danysz virus and
from B. enteritidis. However, the cultural results (Table IV) show
that Danysz virus agrees with paratyphoid B. in its failure to ferment
xylose, whereas M—5 agrees with B. enteritidis in the fermentation of
this substance. This divergence was brought out by Krumwiede,
et al., 1919. We have been helped also in this study by reference to
the work of Jordan (Jour. Inf. Dis., 1920, 26, p. 427, and his preceding
articles cited here) and that of Winslow, Kligler, and Rothberg (Jour.
Bacteriology, 1919, 4, p. 429). The Danysz virus and paratyphoid
B. were from the Hygienic Laboratory, and the B. enteritidis was of
the Gaertner type and came from Prof. E. O. Jordan in 1901.
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Five cultures of B. entrrmdzs-hke organisms isolated from the
stools of influenza patients’ by Sherwood, Downs, and McNaught
(J. Inf. Dis., 1920, 26, p.-16) were kindly sent to us by Dr. Sherwood
None of these strains agglutinated with M-5 antiserum.

TasLe III.—Simple %glutmatum of certain strains by B. paratyplmd B. and M-5

antisera, and absorption of homologous agglutinins from the same.
Para B. antiserum. B M-5 antiserum. -
Strain. < Homolo- : Homolo-
Simple Simple
D gous agglu- gna ous agglu-
agglutina- riry aggluti Bos neey
. absorbed. g absorbed.
= Jececcccccnas + +
+ + + -
LT PO, + +
T T, + +

EXPERIMENTS SHOWING THAT BROTH CULTURES OF M—5 CONTAIN A SOLUBLE TOXIN
WITH WHICH AN ANTITOXIN MAY BE PRODUCED.

In working with broth cultures of M-5 it became evident that
after the culture had been put through a Berkefeld N the filtrate
contained a toxic substance. Plam, maltose, and dextrose beef
infusion broths were tried out in an attempt to demonstrate this
toxin. It was found that 0.1 per cent dextrose broth (+0.5) yielded
the most potent toxin. = After incubation at 37° C. for from 4 to 5
days the culture was filtered through a Berkefeld N. This filtrate
would kill mice in from 12 to 18 hours when 0.05 to 0.1 c. c. was
injected intraperitoneally. Seventy mice were used. in establishing
the nature and potency of this toxin. Mice dying of intoxication
showed marked injection of the subcutis and congestion of the lungs.
Often the pulmonary congestion bordered upon consolidation. The
lungs often showed numerous capillary hemorrhag&s Other organs
and tissues appeared normal to the eye.

We found that about 2 c. c. of this toxin was the minimum lethal
dose (M. L. D.), on intravenous inoculation, for a rabbit weighing
1,800 gms. By inoculation with sublethal doses and gradually
increasing the amount at 2-day intervals, over a period of three weeks,
a rabbit could tolerate 5 c. c. of a freshly prepared toxin. Eight
days after the last dose of toxin the serum of this rabbit would
protect mice when mixed with 2 M. L. D. of the toxin and at once
inoculated intraperitoneally.
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ANIMALS EXPOSED TO M-5 CULTURE SPRAY DEVELOP PNEUMONIA. SIMILAR RESULTS
FOLLOW THE DANYSZ VIRUS SPRAY, WHEREAS NEGATIVI RESULTS ARE OBTAINED

FROM A B. INFLUENZXE SPRAY.

Inasmuch as the organism M-5 had been consistently found in the
infected lungs of animals dying after exposure to the sputum sprays,
an attempt was made to infect animals in a similar way by exposing
them to a spray containing this strain in pure culture. Accordingly,
26 mice were exposed at various times to an M-5 culture spray.
In connection with this experiment, 6 mice were exposed to a Danysz
virus culture spray and 4 mice to B. influenza culture spray. This
influenza culture used was a fresh one, being the first transfer from
a culture isolated from a post-mortem lung 48 hours previously.

The results as recorded in Table V show that of 26 animals exposed
to M-5 culture spray, 24 died of primary pneumoma in which the
cause was the orgamsm M-5. Five of 6 mice exposed to a culture
spray of the Danysz virus died of primary pneumonia, whereas there
were no fatalities and no illness among the group of mice exposed to a
spray of a freshly isolated B. influenza.

TaBLE V.—Ezperiments showing that when animals are exposed to the szray of M-5
cultures, a large percentage develop pneumonia, and that similar results follow the spray

of Danysz virus.

Percent-

Num. | 3gedead | pyrgpion
Date. Animals exposed. | ber of PI- | ofillness Remarks.

ma
deaths. pnerli in days.

monis.

4 100 4+20
8 100 415
4 75 1-10 { Sublethal dese M-5 given few hours
| before spray. One toxin death.
4 100 4-12
1 16
I = P—
nysz virus spray.
0 (1 18 P, B. influenzz.

ATTEMPTS TO IMMUNIZE AGAINST M—5 CULTURE SPRAY BY INOCULATION WITH A KILLED
CULTURE AND WITH SUBLETHAL DOSES OF M—5 SOLUBLE TOXIN,

As soon as it was known that the exposure of mice to M-5 culture
spray produced a fatal primary pneumonia, attempts were made to
immunize them against such infection. The data of the attempts to
immunize with toxin are contained in Table VI. Four mice, controls,
were exposed to the spray without any previous treatment. Of
these, one, or 25 per cent,.,died. It was a typical M—5 pneumonia.
The other 3 remained normal. Upon being chloroformed and ex-
amined 2 months later, no M-5 bacilli could be detected in their

lungs.
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TaBLE VI.—Ezperiments showing failure to immunize against M-5 culture spray by
pm;r;‘uc inoculations of sublethal doses of M(:% soluble toxin.

Num- | Num- Duration
Date. ber of | ber of ﬁz"l"" of illness, Remarks,
mice. |deaths. pneu.mo- in days.
nia.
1920.
April6.........oooi.d 4 3 100 11-18 | One dose soluble toxin 6 days before
DO.ccaeneninancnnnaens 5 4 100 12-44 F:vgr dyoses soluble toxin at 3-day inter-
vals. Last dose 5. days beforc expo-
: : sure to spray.
DO.eeniiiiiiiiaaaasd] 4 1 100 14 | Controls without toxin.

Four mice were given 1 sublethal dose of M-5 toxin 6 days before
exposure to the spray. Three of the 4 died in from 11 to 18 days
with a typical M—5 pneumonia. Five mice were given 4 sublethal
doses of M-5 soluble toxin at 3-day intervals, the last dose being
given 5 days before the exposure to the culture spray. Four of the
5 mice died with a typical M-5 pneumonia. Apparently the normal
fresh mice are not as susceptible to pneumonia following a short
exposure to the M—5 culture spray as the mice that have been immun-
ized with the toxin.

The data of the attempts to immunize with M-5 killed culture are
included in Table VII. The vaccine was prepared by washing off
an M-5 agar slant culture with normal saline and immediately killing
by heating to 65° C. for one hour. The vaccine was then diluted to
about the density of an ordinary 24-hour typhoid broth culture
growth and preserved with 0.5 per cent phenol. Each mouse was
given 0.1 c. c. subcutaneously at each dose. Three tests for sterility
were made on the vaccine, one before it was used, one during use,
and one after the vaccinations had been completed. It was found
sterile at all times. There is no apparent difference between the
vaccinated and nonvaccinated mice as far as infection with the spray
is concerned. It is interesting to note that 2 of the mice in the series
became infected (general infection) with M-5 after vaccination but
previous to the exposure to the spray. -

TaBLe VII.—Ezperiments showing failure to immunize against M-5 spray by previous
subcutaneo

us wnoculation wzth a killed culture.
Percent-
Num- | Num- ag;l%gad Duration .
Date. < | berof | ber of : of illness Remarks.
) mice. |deaths. | PMALY | i days,
. pneu- :
monia.
4 4 100 ﬂ-z; 1 dose xo ans belote expoeure to spray.
4 3 133 11- 8 | 2 doses at 4 days’ interval. Last dose
10 days before spra
4 3 166 81413 doses at 4 days m{ervsL Last dose
ol ot vase.
5 5 80 6-14 Contro not nsted.

1 Two mice died of general infection with M-5 before the time for exposure to the spray.
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ATTEMPTS TO PRODUCE A PRIMARY PNEUMONIA IN MICE BY EXPOSING THEM TO
M-5 CULTURE BY OTHER MEANS THAN THE SPRAY,

Having shown that mice are very susceptible to an M-5 primary
pneumonia when they are exposed to its culture spray and that they
are not protected from this pneumonia by the ordinary means of
immunization, it seemed pertinent to determine whether or not this
pneumonia could be produced by other means of exposure. The re-
sults obtained are shown in Table VIII.

TaBLE VIII.—Ezpertments showing that primary pneumonia is not produced in mice
when inoculated with M-5 by other means than spray.

ago doad
: Num- | Num- | 382939 | puration :
Date. | Method otinoc | bor of | ber of [VHRPH ofiliness Remarks.
mice. |deaths, Ppneur in days.
nia.
1920.
Mar. 18.....] Fed heavily....... 4 3 0 6-14 | General infection.
Apr. 20.....{..... do............ 2 2 50 8-9 | General infection; 1 with soco-
. ondary pneumonia.
Do..._|..... do............ 2 2 0 12-17 | Generalinfection.
Do..... Fed 5drops....... 4 3 (1] 10-18 Do. '
0..... Fed 1 drop........ 4 1 0 8 Do.
May11.._... Subcutancous..... 3 3 0 2-5 Do.
Mar. 31..... Intraperitoneal....| 4 4 0 2-4 Do.
May 11..... Ocular  conjunc- 3 2 50 9-19 | General infection; 1 with socond-
tiva. ary pneumonia.

The mice fed M-5 were kept without food and water for from 1 to
2 days. Those fed drops of the culture were watched while they
lapped up the drops of a 24-hour culture. Those fed heavily ate
bread soaked with the broth culture. . The mice injected subcutane-
ously were given minute portions of a young culture. Those in-
oculated in the ocular conjunctiva had loopfuls of the culture placed
on the conjunctiva and in a similar way culture was placed in the
nostrils of those infected by way of the anterior nares. ,

When the portal of entry was through the conjunctiva, the buccal
and gastrointestinal mucosa, the subcutis or peritoneal cavity, general
infection followed. In no case was there a primary pneumonia.
In 2 cases there was a secondary pneumonia. In such cases the liver
and spleen were greatly enlarged and full of whitish necrotic or pro-
liferative areas. These organic lesions are not present in mice dying
of inhalation pneumonia.

EXPEmENTﬂ SHOWING THAT SPRAYED BACTERIA ARE ACTUALLY INHALED INTO THE
DEEPEST PARTS OF THE LUNGS,

When it was found that animals exposed to a spray of M—5 culture
consistently developed a primary. pneumonia, whereas those exposed
by other means developed such an infection only very rarely, if at
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all, it was considered advisable to attempt to demonstrate the pres-
ence of bacteria in the lungs after exposing the animals to such spray.
Accordingly, a series of experiments was started. The results of
these attempts follow.

(a) Four mice and 1 guinea pig were sprayed with a broth culture
of M-5 and chloroformed within 30 minutes from the beginning of the
experiment. - They were wet with alcohol and immersed in 1: 1,000
bichloride of mercury solution for 5 minutes. Then they were
dissected, with aseptic precautions, and from each animal 4 to 6
small pieces of the lungs (1 to 3 m.m. in diameter) were snipped off
with sterile scissors and planted in broth. In every instance all the
pieces yielded growth of M-5 within 24 hours. Many of the pieces of
lung represented the extreme distal portions of the anterior and pos-
terior lobes. Five normal mice controls were examined in the same
way. All cultures from these remained sterile during 72 hours’
observation.

(®) Experiment (a) was duphcated except that a very virulent
pneumococcus (Type 1) was used and the tissue was planted in glu-
cose rabbit blood broth. The 4 mice were killed and cultured as in
experiment (a), with the exception that they were examined at
2, 4, 8, and 18-hour intervals after the spray. In every instance the
cultures showed that pneumococci were present in the deepest parts
of the lungs. Cultures from 1 control mouse yielded no growth in
the same medium.

ATTEMPTS TO PRODUCE PNEUMONIA IN MICE BY SPRAYING PNEUMOCOCCI.

Having shown that sprayed bacteria reach the deepest alveoh,
or capillary bronchi, of the lungs, and that pneumococci planted in
this way survive in the lungs of mice for at least 18 hours, the maxi-
mum period tested, we made the following experiments with a type
1 pneumococcus. This culture had been kept highly virulent for mice
at the Hygienic Laboratory, United States Public Health Service.

(@) Four mice were sprayed with the growth from 4 blood agar
glants suspended in broth. They were exposed for 30 minutes.
Two died of primary lobar pneumonia in 14 days. No bacteria
could be found in the purulent exudate, and all cultures remained
sterile. “ The remaining 2 were killed 6 weeks later. They appeared
normal, and cultures from the lungs remained sterile.

(®) Ten mice were kept at 8° C. for 4 hours and then sprayed as
under (a). They felt warm on removal from the ice box. Two
were killed and cultured shortly after spraying. Pneumococci grew
out of all pieces of their lungs mcludmg the most distal portions.
At the end of 4 weeks the remaining 8 mice were chloroformed and
cultured with negative results.
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(¢) Since M-5 soluble toxin injures the lungs of mice, 6 mice which
had survived sublethal doses of this toxin given 10 days before were
sprayed as under (a). They were killed 6 weeks later and found to
be normal. Nor did they harbor pneumococci.

(@) Four mice were given sublethal doses of M-5-toxin and sprayed
with pneumococci at once, as under (a). Six weeks later one of these
mice died of pneumonia caused by M-5; no pneumococci could be
found. The remaining 3 were killed and cultured 8 weeks later,
They were normal and the cultures remained sterile.

(e) Three mice were sprayed, as under (a), with the pneumococcus
and then, in an attempt to give them an acidosis, they were kept
under ether for one hour. One of these was further chilled in ice
water for 10 minutes. They survived and yielded no growths 4
weeks later.

(f) Two mice were sprayed with a broth suspension of bloody
sputum from a case of pneumococcus lobar pneumonia. They re-
mained well during 6 weeks’ observation.

Since none of the 29 mice became infected after inhaling virulent
pneumococci-into their lungs, one may conclude that some predis-
posing factor must precede or accompany such an implantation of
bacteria. While we owe the whole idea of droplet infection to
Fliigge and his pupils and confess that we have relied on.the review
of their work by Goetschlich (Handbuch d. path. mikroorg., Kolle
and Wasserman, 2d. ed. Bd. ) we are not aware whether these
workers demonstrated the fact that bacteria are to be recovered
from the deepest portions of the lungs of sprayed animals. Our
attention was drawn to this by Rogers (Amer. Rev. Tuberc. 1919,
3, p- 238, and idem, 1920, 3, p. 750), of Cincinnati, who showed that
tubercle bacilli could be recovered from the lungs of guinea pigs
immediatly after spraying them with tuberculons sputum, and that
such protected and sprayed animals develop true primary pulmonary
tuberculosis. .

We know the work of Diirck (Deutsh. Arch f. Klm Med. 1897,
58, p. 368) who, by means, of intratracheal insufflation, was unable
to infect the lungs of rabbits with freshly isolated cultures of pneu-
mococcus, strepiococcus pyogenes, and staphyloooccus aureus,. unless
at the same time, or before or after, injurious dust particles, pumice,
or “Thomasphosphatmehl ” were also blown into the lungs Accord-
ing to his work, sterile injurious dust produced pneumonia, whereas
sterile street dust did not. He also describes the production of
typlcal pneumonia in rabbits, with secondary invasion of the pneu-
monic areas by B. coli, Sarcinae, or Friedlander’s bacillus, by keepmg
the rabbits at 37° to 41° C. for from 16 to 36 hours and then in ice
water for from 2 to 7 minutes. -
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-However, these experiments and those performed by the method
of intrabronchial insufflation, which was introduced by Lamar and
Meltzer (J. Exp. Med., 1912, Vol. 15) and used by many others in
this country, do not appeal to us as representing what must take
place under natural conditions. It is difficult to introduce infec-
tious material by this method without so injuring the mucous mem-
branes as to make the inoculation subcutaneous. Bacteria can be
inhaled, however, into the deepest parts of the lungs; and if they are
capable of multiplying there, they will produce pneumonia, as in
the case of M-5. The fact that virulent pneumococci do not mul-
tiply when planted in the lungs of mice by air currents is an inter-
esting fact and deserves further investigation.

SUMMARY AND CONCLUSIONS.

1. When white mice, white rats, and guinea pigs were exposed to
finely divided influenza sputum sprays, some died of a primary
pneumonia, others of a general infection that was due to a strain of
B. enteritidis (Type M-5). Since the work of other investigators
has shown that these animals may die of spontaneous infection with
members of the paratyphoid-enteritidis group, we can not say that
these infections were necessarily the sequel to the spray. However,
4s primary pneumonia could not be produced in mice when M-5
was inoculated through the buccal or gastrointestinal mucosa, the
conjunctiva, subcutis, or‘peritoneal cavity, but only when sprayed,
it seems to us likely. that something in the sputum sprays produced
a change in the pulmonary tissues favoring such secondary localiza-
tion.

- 2. Broth cultures of M5 contain a soluble toxin which produces
marked congestion of the subcutaneous and pulmonary tissues of
white mice. This toxin gives rise to an antitoxin when injected
into rabbits. Previous inoculation with the toxin did not produce
immunity to the development of primary pneumonia by sprayed
cultur%

. We were unable to immunize agamst the spray of M-5 cul-
turw by previous subcutaneous inoculations with a dead culture.
- 4. The intoxication of mice with the soluble toxin or with killed
cultures of M5 apparently led to infection with M-5 in a small per-
centage of the used mice. We were not able to find this bacterium
in normal mice, nor did spraying mice with virulent pneumococci
make it show itself as a secondary invader.

5. Experiments show that M-5 and virulent pneumococci are
inhaled by mice into the deepest alveoli or capillary bronchi of the
lungs, and that primary pneumonia follows in the case of M—5 which
is capable of growmg and producing its toxin there, whereas the
virulent pneumococci gradually disappear.
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SUGGESTIONS FOR A BROADER APPLICATION OF GAMBUSIA
FOR THE PURPOSE OF MOSQUITO CONTROL IN THE

SOUTH.

By SAMUEL F. HILDEBRAND, Ichthyologist, United States Bureau of Fisheries.

Gambusia is particularly efficient in controlling mosquito produc-
tion in ponds and borrow pits. These waters, since they are artificial
bodies, are usually inaccessible to fisht hrough natural channels, and
since such waters -are nearly always near man’s dwelling, they de-
serve close attention. It should be remembered that a large body
‘of water is not necessarily required to breed many mosquitoes; there-
fore the small ones must not be overlooked. It is, on the other hand,
'not unusual to find at times natural standing or sluggish waters
‘'which, for reasons unknown, have not become populated with top
minnows.

Experiments and observations have shown quite conclusively that
a great reduction in mosquito production can be obtained through the
introduction of top minnows. Minnows, however, can not perform
miracles, and if much vegetation or floatage is present which is
slightly submerged, creating places which can not be reached by the
fish, mosquito production will result from the inaccessible water.
To obtain complete mosquito control, such protection must be re-
moved. However, a great reduction in the production of mosquitoes
(but not complete control) may be expected even though plants and
floatage are not removed.

In view of these facts, it appears to be of great importance to dis-
tribute Gambusia to all standing and sluggish waters asfar as possible.
To accomplish this end, cooperation of the Federal, State, county, and
municipal public health organizations is necessary. First, it is im-
portant to have on hand a ready and easily available supply of
minnows for distribution. Ponds easily accessible by automobile
or wagon and well adapted to the propagation of minnows should be
selected and used as ‘“hatcheries.” Second, the various health or-
ganizations should put forth every effort to aid in distributing the
fish, and particularly in informing the public and the rural population
concerning the value and use of minnows as a health measure. This
information may be distributed by—

(a) Signboards or placards, erected at or near the ‘“hatcheries”
beside public highways, reading about as follows:

“Top Minnow Hatchery. Mosquito-eating Minnows
Free A ply County Health Officer” (or city or State
cer, as the case may be). -

®) The pubhcatlon of notices in newspapers.

(c) Placing aquaria with top minnows in public schoo]s and an
occasional talk to the school children.
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(d) Placing aquaria with top minnows in a show window uptown,
accompanied by an approprm.te explanation.

(e) Stocking fountains in public places with Gambusia and erecting
a signboard or placard with appropriate explanations.

COURT DECISIONS.

COURT UPHOLDS POWER TO QUARANTIﬂE FOR VENEREAL DISEASE.

The power of health authorities to quarantine persons reasonably
suspected of being sources of infection of venereal disease is upheld
by the Court of Appeals of Alabama.*

A woman was arrested on a charge of vagrancy, and was quaran-
tined by the health officer of Birmingham. She brought habeas
corpus proceedings to secure her discharge, but the court held that
“the health officer, under the facts, was authorized to consider
petitioner within the class of those reasonably suspected of being
sources of infection,” as provided by statute.

Regarding the power to quarantine, the court said:

The right of the legislature, under the police power, to establish quarantine to pre-
vent the spread of contagion and infection is too well established by adjudication and
grounded in common sense to be questioned or doubted, and governmental agencies,
when authorized, may enact and enforce all reasonable ordinances necessary to attain
the desired results. To that end persons affected or reasonably suspected of being
affected with diseases known to be infectious or contagious may be segregated, or
isolated from the public, either in their homes or in hospitals or camps prepared for
that purpose, until such time as that they will cease to be a menace to the public, and
prisoners under legal charges of crime may be, when so affected, segregated from their
fellows. When so quarantined they are subject to such reasonable examination as is
necessary to satisfy the health authorities ﬂuntheu release will not endanger the

public.

REGULATIONS GOVERNING LICENSING OF BARBERS MUST BE DESIGNED TO PROTECT
_ PUBLIC HEALTH.

The regulations adopted by the State board of barber examiners
of Washington, under authority of the barbers’ license law of that
State, have been held invalid by the United States District Court
for the Western District of Washington, Southern Divisidn, on the
ground that they *were arbitrary and capricious and in no way cal-
culated to protect the health of the public.”

A barber, who had failed to pass two examinations given by the
State board, was imprisoned for working at his trade without being
licensed, and he brought habeas corpus proceedings to secure his
release. He attacked the constitutionality of the barber law and the

1 Dowling, Health Officer, v. Harden (88 South., 217). See also Dowling, Health Officer, 9. Glass (88

South., 218).
8 Timmons v. Morris, Sheriff (271 Fed., 721).
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arbitrary exercise of the power conferred on the State board of
examiners.

The law had been held constitutional as a health measure by the
Supreme Court of Washington in two decisions and the United States
Court agreed with these decisions. The court, however, held that the
regulations could only be sustained on the ground that they protected
-the public health, and it decided that, under the system of marking
‘in examinations wherein only 24 points were allotted to subjects
‘related to health while 76 points covered subjects of minor impor-
‘tance so far as health was concerned, the regulations had ‘“no real
_or substantial relation to the public health,” but were “rather de-
‘signed to defeat those statutory provisions in the barber law for the
!protect.ion of-the public health, to subordinate essentials to nones-
sentials, and to allow the board scope for purely arbitrary action.”

DEATHS DURING WEEK ENDED JUNE 11, 1921.

Summecry of informiiion received by telegraph from industrial insurance companies Jor
week ended Jume 11, 1321, and corresponding week, 1920. (From the  Weekly Health
Index,” June 14, 1921, issued by the Bureau of the Census, Department of Commerce.)

Wi Corresponding
Juneglif?fﬁ. ‘week, 1920,
46, 876, 186 44,036, 467

Policies in fOrce. ... couvemennenneineineiniiieeaaenannns
Numberof deathclaims. .. .. .......coiiiiiiiiianiats 8,676 7,482
Death claims per 1,000 policies in force.................. 9.7 8.9
Deaths Jrom all causes in certain large cities of the United States during the week mded
June 11 1921 mfmt mortalwy, annual death rate, and com: wu]zcorrupmdmg
week of g From the *‘ Weekly Health Index,” June 14, 1921, 1ssued by
. the Buraau oj the emuz, epartment of Commerce.)

Week ended Deaths under 1
June 11, 1921. A year. I:,‘::t
Estimated a;m tality
pula- rate, -

City. pol death
tion, July rate per Woek Previous| W

1,1921." | Total | Death | 3'@PSF | ended ended
deaths.| rate.t | 1 June 11,| YCAT OF lyype 1,

1 years.
on, O] 229,195 29/ 6.6 8) 10.1 7 g) 7 67
Albany, N. Y 115,071 28] 12.7 16.5 3 6 67
Atlanta, Ga....... 473 57| 14.3]| C 182 6/ C 10]........
' Baltimore, Md 752, 863 175] 121 A 15.5 21|A 21 %
N 185,133 57| 16.0] A 2.1 51 A 13]........
Boston, Mass ,634 195| 134 A 15.9 2|A 3 88
Bridgeport, Conn 149,967 22{ 80| A 13.0 3/]A 5 a3
Buffalo, N.'Y. 519,608 13| 123 C 10.9 18| C 18 b
Cambrﬁgﬁ, Mass 110, 444 0| 94 A 131 2|A 3 36
Camden, N.J 119,672 25| 10.9|.......... 7Y IOTTOOOTO s
% i e 2,780,655 | 511 9.6| A 13.6 BlA ...
Cincinnati, Ohio. 403,418 98| 12.7| C 13.8 “u{Cc 1 2
Cleveland, Ohio 81,138 134 84| C 9.9 18] C 2 48
Columbus, 245,358 56 11.9| C 15.7 5| C 8 58
Dallas, Tex...... 165,282 39| 12.3| A 15.7 5| A 4l.......
Dayton, Ohio.. 19! @l u2lc ns 4/l Cc 1 66

: ym,usl rate per 1,000 o‘)
A” indicates data for the eorrespondinf week of the years 1913 to 1917, inclusive. “C” indicates

data lortheeorres{tonding week of the
ymperl,mbirths—cnmmlmtebcsedondmhsundetlye.rlotthoweekmd
estimned Cities left blank are not in the registration area for births.

4 Data based on stltistlm of 1915, 1916, and 1917.
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Deaths from all causes in certain large cities of the United States during the week ended
June 11, 1921, infant mortality, annual death rate, and comparison with corresponding
week of preceding years. (From the ‘* Weekly Health Index,”” June 14, 1921, issued by
the Bureau of the Census, Department of Commerce.)—Continued.

‘Week ended Deaths under 1
June 11, 1921. A year. ':,‘3}‘.‘
Estimsh_ted : A verage tality
City. chory death rate
on, July Week . weel
1,1921." | Total | Death | Y PeT | endeq | Frevious| engeq
deaths.| rate. 200 luwe 1, Y2 O (rune1l,
1921, | Years. |"991,
60| 19| A 12.8 F:3 FOTRR N .
1;3 87| C 10.4 3|¢i0 62
X 13.0]| C 108 3| C 4 45
141,197 2! 81| C 105 3[¢c 5 51
Houston, Tex , 340 20| 10.5 |eecenece.n -
c'i”"s 325,215 89| 1.1[¢i3%
Jersey City, N , 788 65| 12| C 11.5
City, 103, 884 21| 10.5|.ccen..n..
Kansas City, Mo.... 338,157 70| 10.9] C 14.1 c
65 61,921 15| 13.0| A 129 A
Louisville, Ky 5083 14.6| C 11.3 [
Lowell, Mass 113,757 18| 83| A 128 A
emphis, Tenn... , 389 12.0| C 22.3 C
Milwaukee, Wis.... 1386 68| 76| A 117 njlA 2 53
Minneapolis, M 392,815 74| 98|C o1 uic 1 80
o " 036 16.2| C 141 1/ ¢ 5]........
New Bedford 125,012 2| 108| A 147 7|4 5 08
New Haven, Conn 167,007 34| 106|C 159 6lC 8 60
New Orleans, La be57| 104| 13.7| A 213 A = ..
New York, N. Y 5,751,867 | 1,000| 9.7|C 1.7 C 202 5
Newark, N. J. ) 885 10.4| C 130 C
N a.. 121,260 27| 16|.......... 3
Oakland, 226,472 47| 108 |A7i04 1
Omaha, Nebr. 197,066 51 13.5|c.cn.... 9
Paterson, N.J...... 5463 34 129 .......... [ 3 N R .o
Philadelphi Leealz | 7| 1031710 0[G4 a ]
pittsburgh, Pa Y452 | 154 | 13.3 12.4 2 29 2
Portland, Oreg. .. 264, 859 55| 10.8]| C 13.6 1/]C 5 10
Providence, R. I 1 53| 1.5/ C M7 glec  7l...... .
Richmond, Va.... 175,686 46| 137|C 17.2 5/C 9 81
N 305,229 49| 84|C 155 4/C 19
Bt. Mo. .. 786,164 | 166| 11.0| C 118 10|]C 1l........
St. Paul, 237,781 2| 92{C 128 3|¢ 7 0
Salt Lake City, 121,505 35| 150| A 10.8 S «
San 520,546 | 132| 13.2| C 12.6 56771 2
Seattle, Wash.... 377,22 53] 84| A 82 6/A 6 50
Bpcheid, aass e m| a3)ool gl B
E%rma%r’z. 177,265 3| 126 ¢ 20 6/C¢8 72
ledo, Ohio. . . 253 696 2| g6|A 13.7 4/A 8 0
Trenton, N. J..... 122,760 5| A 1.7 9{A  Tle...
‘Washington, G1023) 10| 126| A 14.9 9|A 12 (]
‘Wilmington, 113,408 22| 101|C 136 |oecueeeuleireenuanafennennns
‘Worcester, Mass. . 184,972 7| 1B32|C 144 IR ] 7
Yonkers, N. Y.... 103,324 17| 88| A 109 1A 3 2
Youngstown, O 139, 432 23| 86[C 0.7 2/Cc 8 %

4 Data based on statistics of 1915, 1916, and 1017,



PREVALENCE OF DISEASE.

No health depariment, State or local, can effectively prevent or conirol disease witl out
knowledge of when, where, and under what conditions cases are occurring.

UNITED STATES.

CURRENT STATE SUMMARIES.
Telegraphic Reports for Week Ended June 18, 1921.
) These reports are preliminary and the figures are subject to change when later returns are received bj

the State health officers.
ALABAMA.
Cases.
Cerebrospinal meningitis. . ....ccceeuennieneaen 2
. 6
wee B
... 100
5
. 32
7
1
5
2
4

Elmore County. ———
Jefferson County. .

Chicken POX...cccceemuenneaacaccacaonananann . 8
Diphtheria....

Lethargic encephalitis—San Francisco.
Poliomyelitis:

Pneumonia (I0bar).....ccceeeeaceecencenncennns

CALIFORNIA—continued.

Smallpox:

Typhoid fever.........cccceeaeeiaannan PO, 12

COLORADO.
(Exelusive of Denver.)

a8

-

E28¥B e

(1464)
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CONNECTICUT—continued.
Cases.

Bcarlet fever:

Bridgeport. ...ccceeeccccccccecncaces cesene . 12

Scattering 21
‘Tuberculosis (all forms). 33
Typhoid fever. 6
‘Whooping cough 32

Dysentery (amebic) .
Dysentery (bacillary).

Mumps.

Pneumonia...
Poliomyelitis.

Septicsorethroat..................... s
Smallpox...........coeeiiiail.
Tuberculosis (all forms).........

Smallpox.
Typhoid feve

3
i
O D O

ILLINOIS.

Bcattering.....eeeeueeericencennceen.. ... 63
Smallpox:

2 Week ended Friday.

June 24, 1921,
INDIANA.
Cases.
Cerebrospinal meningitis—Dubois County..... 2
Diphtheria............... ceveccccncecaccaann . 34

Poliomyelitis:

IOWA.

Cerebrospinal meningitis. e ....o.oooeeeuinnans .1
Diphtheria

Smallpox...........

Tuberculosis. .......
Typhoid fever......
‘Whooping cough
Diphtheria. c..cooiiiiiiiiiiiiiiiiiiaeannn.
Pellagra..........
Smallpox.........
Typhoid fever. .
MAINE.
Chicken POX.....cuuiiiieiieceneniiiiianannnnnn 8
25
33
2
22
2
12
7
MARYLAND.!
Cerebrospinal meningitis.............. cecenees 1
Chicken poX......ceeeeenenanenananen 27
Diphtheria.......cccoeceennaann... 36
Dysentery......cceeeennniiennnnnn. 13
4
12
2
2
126
30
1
38
2
....... 42
2
2
Tuberculosis. . .. 62
Typhoid fever........... 22
‘Whooping cough........ 138
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NEW JERSEY.

Cases.
Cerebrospinal meningitis........c.ccceeineeeaee

Typhoid fever. ..
‘Whooping cough

ChicKen POX...ccuuuieeeeeeecaecncenneeeeanennnn .
Diphtheria. .

Typhoid fever........
Typhusfever.........
‘Whooping cough

NEW YORK.
(Exclusive of New York City.)

Diphtheria
Influenza.............

Poliomyelitis. . ...
Scarlet fever......
................................... Septic sore throat.




Chicken pox
Diphtheria. .
Measles....

Mumps..

Chicken pox.
Diphtheria.

Lethargie encephalitis—Edmonson County....

Measles:

Typhoid fever

Diphtheria
Measles:

1467 June 24, 1921,

WEST VIRGINTA—continued.

Scattering:
Chicken PoX......cocuiiiiieniiiieiiannnnnn
Diphtheria. .
Influenza....

Scarlet fever.
Smallpox....
Tuberculosis.
Typhoid fever....
‘Whooping cough

Reports for Week Ended June 11, 1921.

DISTRICT OF COLUMBIA.

KENTUCK Y—continued.

1

9

Poliomyelitis—Daviess County.....cc........ . 1
Scarlet fever:

i 12

7

32

13

9

Jefferson County 13

Scattering............ 3

Typhoid fever............ 31

Whooping cough 1

SUMMARY OF CASES REPORTED MONTHLY BY STATES.

The following summary of monthly State reports is published weekly and covers only those States from
which reports are received during the current week:

3 . £ | & g
3 5 = @ ES
’g'ﬁ 'E & ® 2 »” <
State. gl 2l 8lelglelals!iglB
IR RN R AR AR E AR
HIEAERE 212|353 |¢2
gla|gl2lalal|ld|a|ea

174 23| 4] 328 288 [...... s

| 2..... 79 53| 13 6

32| 9106 68 2| 183 &

73 I 350 726 562 96

611 36|11 200 |- 47| 25| A

o19| @2l 500 60| 52 27
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PLAGUE.!
HUMAN CASES OF PLAGUE REPORTED.
Place. Period covered. | Cases. | Deaths. Remarks.
California: 1921.
San Benito County........ Fob. 7ecueeneenna]aannannn 1
Junell........... ) N PO

1 A summary of the reports received of the occurrence of plague and the finding of plague-infected rodents
in the United States dugionr; 1920 was published in Publicpﬂmlth Reports, Jan. 7, 1921, p. 15.

PLAGUE-INFECTED RODENTS.

oy
N foun:
Place. ) Period covered. plague
California: . 1921,
San Benito County...... cceevcsann teececees Mayl5toJune4....ccccececnacaanaccas cevane a8
Florida: ’ Jan.1to Apr.18.... 5
Pensacola........ cesece cescceseasaccacancans Apr. 19 to June 18. 0
Louisiana: Jan.1toMay 26......... 38
New Orleans. ...coueeennenieeecaecaecnnnen May27toJune18.....ccceenninnniannnnaa.. [}
s ' Jan. 1o MBY 28 .ueneeiinnncnnnccannnennn. 1
Galveston. c.oceneeeiceenanncnnnn. ceseeeaans May 20toJunc 18........ ceteeicsecincnanann [}

s Qround squirrels, Citellus beecheyi.

TYPHUS FEVER.
Navajo Indian Reservation, Shiprock, N. Mex.—June 15, 1921.!

According to information dated June 15, 1921, 12 new cases of
typhus fever, with one death, had occurred on the Navajo Indian
Reservation, near Shiprock, N. Mex., since May 21. One of these new
cases occurred on the Crown Point Agency. No cases had been
reported off the Reservation to June 15.

Officers of the United States Public Health Service are cooperating
with the Office of Indian Affairs, Department of the Interior, in sup-
pressing the outbreak. .

CITY REPORTS FOR WEEK ENDED JUNE 4, 1921.

CEREBROSPINAL MENINGITIS.

The column headed ‘“Median for previous years” gives the median number of cases re during
thoconea&gmdmﬁweehonhommlstolm, usive. In instances in which data for the full six
Yyears are plete, the median is that for the number of years for which information is available.

poan] Jiokonged o] ok ongd
ciy. 0 i city. o |
years. | Cases. | Deaths. years. | Cases. | Deaths.
Minnesota:
[] b ) Duluth.............. 0 2] .aaeee
New Jergey:
0 1f{ceceeee. || . Garfield........... FU OSSR 1 1
o 1 1 || New York:
Buaffalo.............. [] 1leceieeee
0 ) B IO, New York 8 4]..cceeee
Peunsylvania:
3 1 1 Philadelphia 1 2 leeecene
Texas: :
2 ) ) R, Dallas............... o b 3 I
0 1 1 nville............| [} 1 1
8 eeranngn } Portsmouth. . ........ [ Jf PN 3

18¢e Public Health Reports, May 27, 1921, p. 1190.
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CITY REPORTS FOR WEEK ENDED JUNE 4, 1921—Continued.

DIPHTHERIA.

~ See p, 1474; also Telegraphic weekly reports from States, p. 1464, and Monthly

sumanaries by Sf,atee p- 1467,

INFLUENZA.

Deaths. City.

Cases. | Deaths.

llsswachnsotts—Contmned

LEPROSY.
City. Cases. anths.
New OT1eans. ........eeueeneenrcneneeneenseenennncncns cectencncraciteateseaanen b 3N PR, .
LETHARGIC ENCEPHALITIS.
City. Cases. | Deaths. City. Cases. | Deatbs
na: New Yor
New Orleans. ............. 1 1 North 'l‘onswanda. ....... 1]...... cee
MALARIA.
New Iérsey: (
1]..... PassaiC....cceeeeecencanns 1 eecececece
New York:
b R New York........ ceseee . [ J) PPN -
North Carolina: )
.......... Charlotte....cccceeeeececefecccnennce 1
16 |cceeeene.. Texas:
:li 1 Dallas......... ceeene 5 1
Alexandris. ...ccocmeeeens Y
MEASLES.

“8ee p. 1474; also Telegraphic weekly reports from States, p. 1464, and Monthly

summaries by States, p. 1467.

48860°—21—3
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CITY REPORTS FOR WEEK ENDED JUNE 4, 1921—Continued.
- PELLAGRA.

ececesescee

(ALL FORMS).

Wi
Delaware:

Wllmw ceeessccecneas
District of Columbia
‘Washingto:

M.cececccacacan

.
.

[ I Y Y]

v
.
.
.
.
.
.
.
.
.

X

Massachusetts—Continued.
Cambridge

orcester
mchlgan

eceseccscee

et pud it 03

sesvescece
cecesccces

cccscscnce

cveseveaca

0
.

.

.

.

.

. .

N :

.

¢ RO,

B MO O

v
.
.
.
.
.
.
.
.
.

e el G

eceeveccssse
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CITY REPORTS FOR WEEK ENDED JUNE 4, 1921—Continued.
PNEUMONIA (ALL FORMS)—Continued.

June 24, 1921,

City.

Cases.

City.

New Jersey—Continued.

L T N TSRS CR O

POLIOMYELITIS (INFANTILE PARALYSIS).

The column headed “Median for previous years” gives the median number of cases reportad during
the corresponding weeks of the years 1915 to 1920, inclusive. In instances in which data for the full six
years are incomplete, the median is that for the number of years for which information is available.

Week ended Weck ended
‘l::gl:’ June 4, 1921. }:,eg‘:? June 4, 1921,
City. vious City. vious <
Years. | Cases. | Deaths. vears. | cases |Deaths,
Tiinois: ’
AUTOT8. ..ooeeeeennnccfonnnnecfonnannnn 1 1 2 |ceeecee
Massachusetts:
mcs«:;l!bﬂdge. (1 ) S 1 0 1
. ()} 1e..... 0 1
Montana:
Great Falls......... eeforcneans 1f...... .
RABIES IN ANIMALS,
City. Cases. . City. Cases.
Massachusetts: Texas:
Brookline......ccccceecaceccccccaces 1 Fort Worth...... cecesccsncosscccses 1
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CITY REPORTS FOR WEEK ENDED JUNE 4, 1921—Continued’

TETANUS.
City. Cases. | Deaths. . City. Cases. | Deaths.
Louisiana:
New DS..coececrecrefecnccnnses 1
Nebraska: 1
5 LY R
New York:
New York...... P 1 1

SCARLET FEVER.

See p, 1474; also Telegraphic weekly reports from States, p. 1464, and Monthly
summaries by States, p. 1467. -
SMALLPOX.
The column headed “Modian for previous years” gives the median number of cases reporied during

the corresponding weeks of the years 1915 to 1920, inclusive. In instances in which dats for the fall six
years are incomplete, the m:dianisth:\tfotthonnmbet ofyosrs for which inbrmatlonisauﬂnble.

Week ended Weekalod
lll;dian Junc 4, 1921. i‘lo;dkn June 4, 1921,
oiy. e ai. el
years. | Cases. | Deaths. years. | Gases. {Deaths.
1 1 2
0 1 2
0 1 3
0 0 8
1 9
0 4 2
3 5
] 11 7
1
[ 1 | 3 IO,
]
0 4
2
1
0 0
16 10
1
11 0
1
4 3
0
0 1 3
0 2 1
0 1 6
2 1
0 2 9
3 1] 4
0 2
3 1 5
0
0 1
,,,,,,,, 2 5
2 5. 10
2 2
1 4
8 g 1 3 esceece L 4
0 5 9
1 2 0
2 ;2» ) New York:
3 5 North Tonawanda.. .|........ 2]..... oo -
1 3 North Carolina: )
,,,,,, 1 Charlotte............. 0 k3 P
2 11 Winston-Salem....... 2 6 lcecccee
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CITY REPORTS FOR WEEK ENDED JUNE 4, 1921—Continued.
SMALLPOX—Continued.

Week ended . | Week end
Median| June 4, 1921. Median| june 4, 19;{1
City. for pre- City. for pre-

years. | Cases. | Deaths. years. | cages. | Deaths.

North Dakota:
MiNOt_ . leeeeeennnifocenens

Ohio:
Akron

@
3

CWOOORONNMN
e D 00 =t &0 i 8O O N i
NO=NOD OO O=QPWNM 0 © OOw

WWNW NN

Tacoma

Vancouver...........
‘West Virginia:

Bluefield.............

5555 g

[

AN DL =

=D = 00 ©
b ) b gt

See p. 1474; also Telegraphic weekly reports from States, p. 1464.

TYPHOID FEVER.

Tho column headed “Median for previous years” gives the mcdian numbcr of cases reported during
the corresponding weeks of the years 1915 to 1920, inclusive. In instances in which data for the full six
years are incompl<te, the medianis that for the number of years for which information is available.

. ‘Week ended . ‘Week ended
grednrtn June 4, 1921. : }gredi;_n June 4, 1921.
City. e City. o
years. | (ageq. | Deaths. years. | Cages. | Deaths.
Indiana:
4 b 35 P GArY...cccveeencnnnns [/ 3 PO 1
Kokomo. ............ 0 ) N FO, .
1 ) U IO Kansas:
0 {1 Hutchinson.......... 1 1]..... .
0 [ J ISSOURTN Lawrence. .. 0f........ 1
1 3|eenen... Topeka.....eeen..... 0 1]...... .
(1) 1 || Kentucky:
Covington 0 1l...c... .
0 is 1 1l.......
0
o1 3 3
"""" 6 3 1
1 (1 J) P 1
1 0
........ 3
2 2
0 1}
e 0
2 5 5 2
0 0 1l.... cee




Juna 24, 1921, 1474

CITY REPORTS FOR WEEK ENDED JUNE 4, 1921—Continued. -
TYPHOJD FEVER—Continued. .

Week ended by o Week ended
mediﬁf June 4, 1921, bre%lr? June 4, 1921,
Gity. vios City. - vious
Jears. | Cases. | Deaths. . Years. | Cases. | Deaths.
Mic —Continued. Pennsylvania—Contd.
m an. 1 Batler. 8 ;
Q 1
[} 1
[} 1
9 6
2 2
] 4
3
1
[
3
1
o .
it
2
1
0
[
[}
1]
0
Pennsylvania: [}
entown 1

Searlet | Tuber-
Motay | DiPBthECiS | Meastes, | I0CH culosis.
€ity. “"me. fromx - . ‘
: Sabjdct ta | all il.l4 il.14
mm-“m-g.si 2 | 8|8 § 2
AlS A |8 |A A
Alsbama:
Hobfle o amersemre
mw Ceen
Tucson......
Fort Smith.
Little ceseeae
Nerth Little Rock..........
Cali ornia: 25,8068
18,638
55,898
12,93
55,503
576,673
$
%8‘3
19, 341
mj%’
74,683
508, 410
19, 441
10,917
02
Colorado Springs...... cosees 30,105 4 [...... eevece] 2 eeeiei]onenns cesees] 10 ]......
enver. ........ cecvcncseoes 256, 369 60 4 19 |...... 9 cence
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CITY REPORTS FOR WEEK ENDED JUNE 4, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

—

Scarlet Tuber-
Diphtheria.| Measles. fever. culosis.

Total
ty. 1, 1920,| from
Gity Sipicct to'| all R
correction. | causes. g
(5]

Deaths.

Deaths.,

2,4
aga
AR

Cases.

:

Hartford
Manchester (town)..
Milford (to

New London.
Norwalk

Soen

- b
N0 = O D

=

Veouvumar
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CITY REPORTS ROR WEEK ENDED.JUNE 4, 1921—Continued.
DIPHTHERIA,  MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Coatinued.

. Scarlet Tuber-
Po Potal Diphtheria.| Measles. fever. culosis,
tion Janu- | deaths

ary 1, 1929,
subjest to | all
correction. | causes.

City.

Cases
Deaths.
Casas.
Deaths.
Cases.
ea
Cases,
Deaths.
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CITY REPORTS FOR WEEK ENDED JUNE 4, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

. . Scarlet Tubor-
Diphtheria.| Moasles. fever. culosis.

City. oy 1, 1990, | from P

AREFEESRABEERAE

2362850058800

[

§?§$§
g2

§a2NgsgaeEsEy

Minnesots:
Austin

-
=
S

Ssgs FERESRRESE

g panud

Brs

324,410

"i._
-
&
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-

CITY REPORTS FOR WEEK ENDED JUNE 4, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Scarlet Tuter-
Diphtheria.| Measles. fever, eulosis.

11414 g .4
11 Y|i8(218|2

City. 1, 193,

it

Cases.

Nu; Jersey—Continued.

'S

Bruxln

gusIgENBIEEuRE

28R

85

P SBEBSER

-
S
™

[
5

GLEY
SEgERBRE I8BEY

SERR

=
2

T )

K
s8gpsy

_
-3 00 et g.—-u bt

NEREBESHBE S
g

[X]

=,
(=1
§82

East Cleveland..
Findlay......... 17,021

cecces

~
o882 RNwna

3

1 Pulmonary tuberculosis only.
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CITY REPORTS FOR WEEK ENDED JUNE 4, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Contimued.

" Popula- | Total
tion Janu- | deaths

Diphtheria.

Scarlet
fever.

Tuber-
culosis.

City. ary 1, 192, n;lllm
correction. | causes.

Cases.
Deaths.

Cases.
Deaths.

5

-

8 BEErRSpsrEnRENg
PP T Y RN E L]

3
§8 %

-

B

g

ERapnpreps

DO bt et
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CITY REPORTS FOR WEEK ENDED JUNE 4, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

. . : 2 Scarlet Tuber-
Popula. | Total Diphtheria.| Measles. fever. culoeis,

City. ary 1,192, from 4

subject to | all .
correction. | causes.| g
3 |&

a2
1|}

t!
Cases.
Deat,
Cases.

118, 110

10,008
79
14,

18,050
21,58

29,955
ll?, m




- FOREIGN AND INSULAR.

CUBA.
Communicable Diseases—Habana.

Communicable diseases have been notified at Habana as follows:

May21-31,102L. | Remain- May 21-31,1921. | Romain-
ing under ingunder
Disease. N trﬁ:t%nt Discase. N tx;ia;‘tmsoint
ow New
cases. [Deaths| SjL cases. |Deaths.) Tygh
6 Pmtyphoid fever......|oeeeeeefecanncen
1 Scarlet

et fever............ ) O PPN

R corm

16"

l On M:Ke?o, 4 cases were transferred to other muniecipalities.

' From the intcnor, 14 from abroad, 1.
JAMAICA.

Infectious Disease (Alastrim or Kafir Pox).
During the week ended May 14, 1921, 352 new cases of alastrim
or Kaffir pox were reported in the island of Jamaica. A
MEXICO.
Plagne—-'l’ainpico.

During the 10-day period ended June 17, 1921, 48 cases of piaguo
were reported at Tampico, Mexico, with a total from January 1, 1921,
of 119 cases. The last case was reported June 9, 1921. '

PORTO RICO.
 Plague-Infected Rats.

During the week ended May 28, 1921, three rats, previously exam-
ined, were reported found plague infected. Of these rats, one was
taken, May 16, at Rio de Piedras, and two were taken, May 21, 1921,
at Manati.

UNION OF SOUTH AFRICA.
. Plague—Typhus Fever.

During the week ended April 16, 1921, plague was reported present
in the Union of South ‘Africa with a number of new cases, and fatal
termination of a case notified during the previous week in the Botha-
ville area of the Kroonstad district, Orange Free State, was reported.

(1481)



Juno 24, 1921, 1482

During the week ended April 16, 1921, fresh outbreaks of typhus
fever were reported in the Uitenhage district, Cape Province, and
outbreaks were reported being dealt with at numerous localities in
the Cape Province, at two_localities in Natal, and at two localities

in the Orange Free State.

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER.

Reports Received During Week Ended June 24, 1921.!
CHOLERA.

Place. . Date. Cascs. | Deaths. Remarks.

Fob. 20-26, 1021: Deaths, 1,263.

5
Apr. 17-23, 1921: Cases, 1,534;
gea'ths, 1,310. » 1584

. Totalfromlan mx.m 119.
.| May 22-28, mi lacno
rats reported

6
i Apr. 10-16 1921: l(any new
tad district.....] Apr.10-16.........|........ 1 Case previwsly rcpotwd

SMALLPOX.

Canada:
Ontano—

May 22-June 4.... [ 3 S

Feb, 20-26, 1921: Deaths, 515.

Rangoon ..... cecescesescans
) From medica’ officers oi the Public Health fervice American consuls, and other sources.
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June 24, 1921,

R—Continued.
Reporis Received Dnrlng Week Ended Jnne 24, 1921—Contmued
SMALLPOX—Continued.
Placs. Date. Cases. | Deaths. Remarks,
lA“yozg-uM.l 2 Ilsrrmvmce,a
e ay 1..... 3
i SEI g
N icveosescscsscecss.] May9-22.......... 3 1 l(at. 28-Ma; 1921:
agasaki ¥ ‘ ey &, Cases, &%
Java: :
‘West Java—
Band Apr. 15-21......... 2]ececnnenns
Y 7 1
ceelO.aeac........ g 2
""""" eeeeii) Feb. 1428, 1921: Cases, 1
deoths,%' %
Ma; 8—14.......... 0 municipalities in Fode
m;m 1 enl
May 28-June 3.... 1
Apr. 24-30........ 3 1
May 15-21......... b 1Y DO
May 8-14.. 4
May 15-21 eeeeeeesso| Present.
| Mayrean........ 1 3
Apr.10-18.......leceeeeifanennane. Outbreaks,
SR . . SR S Deo. R

TYPHUS FEVER.

Algeria: :
Oran...... teeeecececencees.] My 10-20........] 1”7
Japan: ) o
Tugoslame o MR v Feb. 1426, 1021: Cases, 100;
- deaths, 15, ’
u M G City. 15
eXico City.....cceeuuo....| May8-14.._......
San Luis Potosi............ Mayzs-Ju.nc!.... .................. Present.
| May 1-10........ oo 1]..... cenes
Union of South Africa:
pe Province. . ........... Apr.10-16........ 0 cooiiieeennaen. Outbreaks.

Reports Received from Jan. 1 to June 17, 1921.

CHOLERA.
Place. Date. Cases. | Deaths. Remarks,
Present.
Do.
Ang. 1-Dec. 2, 1920: Cases, 24,017;
deaths, 3,329
Bomba, Dec. 511 3 2 m”’gg Ji-Des. 11 h"
ombay...... cessescesssas] DEC. 511 ........ -]
Do...o0: Soiolil7 Jan. 16-Feb. 2610 4 2| Deaths, 7,184 Jan. 2-B'eb.
. 31-Dec. 25.... 321 283 1921 Dcaths,s.
Dec. 25-Apr.30...| 1,367 1,159
. 12-18......... 77 44
Dec. 26-Apr. 30. .. 314 115
Nov. 28-Dec. 25... 9 - 8
JdDec.2-Apr.18...] 2] , &
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CHOLERA, PLAG-UE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.
Reports Received from Jan. 1 to June 17, 1921—Continued.
CHOLERA—Continued.
Place. Date. Cases. | Deaths. Remarks.
...................................... July 13l 1620: Cases, 136;
deaths, 9@
Dec. 27-Feb. 27. ... 7 T4 Including surrcunding country.
Nov.11-Dec. 31...] 219 <)
Jan.1-20.......... 7 IO,
Java: ’
West Java—

Oct. 20-Nov.11...
Nov. 25-Dec. 1

Nov. 7-Dec. 25....
Jan. 9-Apr 16.

R Oct 1-31, 1920: Cases,aa,da.uu,
Mar 15, 1921

tsi prlsonm, 8 in
civni population
military.
Present.
Do.
Do.
Present in Russian prison camp,
Mar. 1, 1921: Cases, 31.
In district.
Ngjr. 1-30, 1920: Cases, 7; deaths,

May 19, 1921: Reported in several
loymli'ﬂes

Feb. 19, 1921: Cssesreported 5
momili 30 per cent. b 36
Bg.
. Ukral Reported in several localities.
Bangkok........cceeveeenns Oct. 9-Nov.7..... 7 1
L . Dec. 26-Apr.2..... 8 2
PLAGUE. -

Dec. 26-Jan. 15.
Oct. 31-Dec. 25....
Jan. 2-Feb. §......
July 1-Dee. 31.....

cecscccces

15

169

Dec. 20, 1020: 1 case.
Jan. 1-31, 1921: 3 plague rodents

Total, Oct. 1-Dec. 10, 1910: Cuasl
140 deot.hs, 49. In vicinity of
P De gada.

Outbreak Nov.
‘poﬂ'ed’ 1,007

Present.
Agt 3-9, 1021: Cases, 4 draths,
Present.

Pneumonic, premt.
Entire protectorate.

8, 1920: Cases
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'EVER—Contmued
Reports Received from Jan. 1 to June 17, 1921—Continued.
PLAGUE—Continued.
Place. Date. Cases. | Deaths. Remarks.
lon:
c‘yColombo ................... Nov. 7-Dec. 18.... 18 60
..................... Jan. 16-Apr. 16.... 124 108
Antofagastd.....cceeeueeen. July 9-Dec. 29..... 15 2 | Year 1920: Cases, 24.
) Y, Dec. 27-Feb. 5 [ ) PO
...................... Apr.3-9..cc.eea.. 1 1
Chihil Provineo.....ceeeeeieiieiieeceieneceadeeinnni ot ceeaeen

Manchuria Province—
Changchun
Harbin

Sang Yuan
Shanghai

Great Britein:
Dubhlin

.| Feb. 2—Mar 10..

May 7. -
.| Feb.14-Mar. 3....

'eb. 1
Feb. 2—Apr 9.....

Feb. 2

Mar.3

Nov.16-Dec. 31...
Jan. 1-Apr. 20 ....

June-Auz. 31
June-Oct. 15

15
1,319

QRS et 3O

48860°—21—4

.| To Apr. 20,

Mar. 11, 1921: Present on Tien-
tsin & Pukow R. R., 70 miles
east of Tientsin. Pneumonic

Reap, nce of plague re-
{mrt Apr. 12 1921 ar. 14,
epottod’ in 15 localities

with 100 ratal cases. Total to
Apr. 5, 1921: Deaths, 243. Six
distriots infected April, 1921,

Fistimated.

In April, 1921, 48 cases.

In Chinese quarter

Apnl 1921, present in a few river

villages.
In April, 1921, 42 deaths.

A few cases reported.

‘| Reported resentinTapudistrict,

ar.7,1921: Recurrence.
To Apr. 20, 1921: Cases, 42.
West of Harbin Feb. 7 1921, 400
fataleasesreported Feb. 1
1921, fatal cases, 1,200. '1‘
Mar. 14, 1921: 4,000 fatal cases.
Pneumonic. F'ata cases re-
ported daily, ahou A
13 improving, east ol‘ Harb: n,
more serious.
To Apr. 20, 1921 Cases, 19.
1921: Cases, 18.
Prevalent. Apr.20, 19§l 3cases.
Present.

In northern Shantung Ptovmee.
Two plague rats found Dec
and Dec. 31

Jan. 1-Dec. 30, 1920: Cases, 462'
deaths, 269. Jan. 1-May 1
1921: Cases, 115; deaths, 53.

Pneumonic, 6 cases; septicamic,
1 case.

In suburbs, June-Nov. 2, 1920:
Cascs, 38; deaths, 19,

Jan. 1.13, 1921: Cascs, 3; deaths,

1. (Buspect.)

1 case reported Dec. 15, 1920: date
of occurrence, Oct. 18, 1920.

Plague-mfmted' rat found, period
Nov. 28-Dec. 11, 1920.

58 20
50 11
2.,
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.

Regports Received from Jan. 1 to Jume 17, 1921—Continyed.

PLAGUE—Continued,
Place.. Dato. Remarks.
.................... Oct. 24-Dec. 1920: Cases,
Nov. 28-Dec. 25... 21,376; deal.hs. 14,574, Jan. 2-
. Apr. 16, 1921: , 60,219;
........ deaths, 48,415,

Salgoh.....cccnaeancance...| Doc. 27-Mar. 20...

va:

West Java— .
Batavia................} Nov. 21-Doc 1....
DO..cccarnncanoncns Jan. 13-28.........

cubm................. Dec. 5-20..........
DO..coceeennn. eeocsnse..]| Dec. 26-Jan.8.....
Cerritos. ........ ...| Dec. 5-20..........
De....... - ...| Dec. 26-Feb. 5....

TaMPICO..ccceacecacnanennn Mar. 23-May 30....

_V’elp&'ut ceenen

TaAngIErs. coccovevoccccece.] APr. 25.ceeccecac..

%@ ..... veeeeres] Feb.deeeeennnnnnen

5.~..

= QY
wes

Bowww o 8 o

do
Dec. 27-Apr.2....
!‘ebdl-lﬁ.{'

Portugal:
LisboR....ceeeevrnnecnead.a] Oct. 2—Nov.l7....
Pormmlge' West Africa: Fob.d.ovonnnes "
Angola— :

mm................ ......... ceeerenennn '

BaSnsgne

Giiinea........ .. May 24.. .

Ju]y 1-31, 1920: Cases, 98; deaths,

Includm f country.
Mar. 21—Apr. 8, 1921: Two
Pplague rats.

Mar. 31-Apr. 6, 1921: One plague
Tat founs. plagn

Among French troops.
M%. 8-26, 1921: Cases, 75; deaths,

State of San Luis Potosi. Dec.,
1920-Feb. 12, 1921: Cases, 24.
State of San Luis Potosi.
Total plague cases, Jan. 1-May
Mar, 217'A ,' 10, 1921: Four
lague- rodents found
f’m 14, 1921: Rodent plague

Reparted present.

Present in

Year mo C«sesi
::g. an.-Feb. xﬂl Gasu,
D

Jan. 1-31, 1921: Cases,3; deaths, 2.

Mar. 18-Apr. 8, 1921: Rat plague
Present,
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VER——Continued
Reports Received from Jan. 1 to June 17, 1921—Continued.
PLAGUE—Continued.
Place. Date. Cases. | Deaths. Remarks.
Russia: R
gattu.n ..................... Nov. 24-Dec.3.... 38 [iieenennnn Epidemic outhreak.
Tig—
Vladivostok............ ApPr.22....cceeeei]ivieceidiniiianas Prevalent. A few deaths among
Chinese.
Senegal:
Siar M- oessmonesenrenennnas Junell...........looooi . Rodent plague present.
Bangkok.........c.cceennnnn Dec. 5-11.......... 1 1
) ) 7 F Mar. 13-Apr. 2.... 11 11
Stmits Settlements:
iNgapOre......ccccceeeennns Oct. 31-Nov.6.... 1 1
DO..uniiiiiiiaaaaas Feb. 13-Apr.9.... 6 [ A PO
Tunis:
Ben Gardane........coceeefeiiiianieneceaenn il il June-July, 1920: Cases, 6. No-
vember-December, 1920: Cases,
10, in surrounding territory.
Z8TLiS. «ouuennaiinnnannnnnn Jan.25.....ceeueel ) B PO Jan. 15, 1921: 10 cases nouﬁed
. - in vicinity. (Corrected re|
reccived Mar. 30, 1921.) pr.
. 26, 1921: Ontbreak ih vicinity
reportod Apr. 23: Cases, 23;
deaths, 8.
Tuarkey
Conshntlnorle ............. Nov.21-27........ 1 2
Union of South Alfrica:
Orange Free t tate—
Hoopstad district...... Nov. 28-Dec. 18... 3 1|1 European 2natives. On Vry-
heid Farm. (Public Health
Reports, June 25, 1920, p. 1560.)
DO.cueicaacannnn. Jan. 23-Mar. 26,... 3 1 Flrlropean and natives. On
arms
Kroonstad district..... Jan. 23-Apr. 9..... 14 6 | On farms. Three cases, 1 death,
Furopean. Pla"ue-mfected
: wild rodents found.
Uruguay:
"~ Montevideo................ Feb. 1-28......... 1 1
On vessel .
8. 8. Kronprincessan Vie- [ Jan. 15...........| ...}, At Stockholm, Sweden. Rat
toria. plague found. Vessel left Bue-
nos Aires, Argentina, Nov. 17,
1920. Stoy pped at Goteborgand
Malmo, Sweden T.eft. Malmo
Jan.11,1921. Ratsfound dead
Jan. 1'¥ 1921, at Stockholm.
8. 8. Mausourah........... May8............. ) 1N PEPOR AtSualum, Egypt, from Suez via
Port Sudan.
SMALLPOX.
Algeria:
Alﬁgs ..................... Jan.1-31.......... 5 ieiiann
ROSAIIO0. .ecoenenancnanannn. Mar. 1-31........_. ) N P
B S N I H Aug. 29-Dec. 25, 1920: Cases, 75.
Azores:
Ponta Delgada. ............ Dec. 18-24......... [ PO
LaPaz....ccooenannianan... Oct. 1-Dec. 31..... 19 7
) 27 TR Jan. 31-Mar. 31.... 14 7
Brazil:
Bah}t)a ...................... Oct. 31-Dce. 25.... [ P,
K .
- ombasa..............{ Jan. 22-29.. .. ... D B PO, . .
U [P I oA T ) SRS 4 2 | May 1-June 30. 1920: Cases, 272.
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"CHOLERA, PLAGUE, SMALLPOX TYPHUS FEVER, AND YELLOW
EVER—Continued.
" Reports Received from Jan. 1 to June 17, 1921—Continued.
SMALLPOX—Continued.

Place. Date. Cases. [ Deaths. Remarks.
B tecececesacens vececanen Nov. 7-13......... 2|......
2 R
17 1
2
1
43
5

New Bnmswic%

Coun
Northumberland
County.
Rostli)gouche County.

coane

Jan 30-Feb. 19....
Mar. 6-May 21.....

Feb. 13-May 21....
Jan. 9-Mar. 26

Dec 26—Mty 21....
Jan. 28-Feb. 19....

Dec. 16-
Jan. 9-Mar. 26.. ...

Nov.21-Dec. 25. ..
Dec. 26-Apr.16....

Mar. 21-May15....

Feb.13-19........

Nov. 7-Dec. 25... .
Dec. 26—A r.%....
Dec. 20-26..........
Jan. lo—Apr 24....
Dec. 1-3,

oo

eescceccan

cecccee oo

cesecccces

. Jan. I—Mar.sl..,..

.| From lumber camp on

on Canadian
Government R. R., Feb. 5,
1921, 5 cases.
Present.

3 November—D

ber,1920:
f.hs, 5. Jan. 1-31?3&8'1921.
Cases, ; deaths, 3,

Mar. 27-Apr. 23, 1921 Present.
Four reported cases.

Present at interior nitrate plants;
April and May, 1921.

cecccccsen
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R—Continued.
Reports Received from Jan. 1 to June 17, 1921—Continued.
SMALLPOX—Continued.
Place. Date. Cases. | Deaths. Remarks.
Chich .klfnhgmed' Nov. 7-Dec. 25. ...

Camlgguey Province.

Cienfregos....cc...... PR,
Habana.

.| De>. 26-Jan. 1,07

Dec. 26-Apr. 16.
Nov. 7-Dec. 25
Dec. 26-Apr. 1
Jan.2-22..
Jan. 16-Mar. 26_ ...

ec. 4. ...

Nov. 14~
Dec. 26-Apr.23....

Oct. 31-Nov.12....
Jan.3-Mar.27.....

Jan. 8-May 711,
Novsl-O—De., 3l...

e )

ccecscocssl

Prevalent.
Present.
Do.
Do.

Dec. 12-25, 1920: Cases, 160; in
camp for famine refugees.

In camp for faminerefugees, Dec.
26,1920-Feb. 5, 1921: ases,477.

Statistics of Shantung Christian
Hospital.

Present.
Do.
Do.

For port of Preston. May 7-14:
1 case from Baracoa.

X R%ported seriously prevalent

Glarls January, 1921, Mar.17,
1 erom Iatibonico, Cuba; "1 from

amaica.

Vicinity of Nuevitas. Dec, 6-12,
920; 1 case. Apr. 25-May 1,
And vicinity. i
Mar. 17, 1921: 394 cases reported.

°| «Alastrim” re
Estima

e, Shor. ol T

Cases, 1,000.
July ll—Aug 14, 1920: Cases, 141;
ths. 20.

dea
Nov. 15-Dec. 25, 1920: Cases 9;
oceurring in 4 localities.

A‘ff 29-Nov. 6, 1920
ar 13-Apr. 30, 1921 Cases,
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CHOLERA, PLAGUE, SMALLPOX, TY?HUS FEVER, AND YELLOW
‘FEVER—Continued.
Reports Received from Jan. I te June 17, 1$21—Continued.
SMALLPOX— Continued.

Place. Date. Cases. | Deaths. Remarks.
G JAprato W o .
. ov.15-Lec. 26... 33 14 surrounding countr;
‘| Dec.2:-May 1.....] 59 34| 21 deaths, 3 Cases ﬂpo*te«i
Mar. l4—1(pr 1921, wero
Hoiti among Russxma,
110

Cape Haitien............... Feb. 13-May 7..... 210 fo.oo.o....

Portau Prince............. '~‘ept 22-Dec. 2.... 430 2 | In S interior towm. 20 cases. In
one loeality, 18eases. In coun-
try distriets, vieinity of Port au
Prince, case: S numerous, From
date oIoutbresk, Sept. 22,1920,
to Apr. zt, 1921: Cases, 3,165,

Hond e
onduras:

CeibRueceennnnencnncenennns Feb. 13-Mar. 5. ... ' PO

fept. 26- Oct. 9, 1926: Deaths, 250.

: Deaths,
Dec. m,lmr-Feb. 19,1921:
Deaths, 4,001,

.. Myl-m,lm(xas,m:d.mths,

In Province, Nov. 29-Dee. N,
1920: 43. Jan. 3-10,

3 )
. 3 Dec. 5, 1920-Jan. 2, 1921: Cases,
- Jan. 26-May 2..... :
.| May 8-k ......... ) 3 PP Inemi:u-ant.

Mar. 16-May 9..... 1t 1
| Mor. 27-May 1..... 42 5 | Aps.28%: Epklmie

Novm-nec m,lmCasesn-
- Jan. 6-Mar. 30,
1921 mas,aodnﬂl.

Jan. '27-Apr. 14....
Nov. 12—Al,pec 29...

Jan. 13-Apr. 14....
Jan. 13-Apr. 14....
Jan. 27-Apr. 14....

3
1
74
ﬁ .

July 25-Aug. 28. .. 128 Feb. 7-13, 1920: Cases, 122;
!l’ deaths, 27. 7, 1920-Jan,
1

"""" 1] 1, 1921: Cases, 422. ' Jan. 2-29,
1921: Cases, 468,

2} Feb. 27-Mar. 5.

. Nov. l-Dec.Sl....
Jan. 1-Mar. 31.....

Jan. 2-May 7......] .
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CHOLERA, PLAGUE, SMALLPOX TYPHUS FEVER, AND YELLOW
VER—Continued

‘Reports Received from Jan. 1 to June 17, 1921—Continued.
SMALLPOX—Continued.

Place. Date. Cases. | Deaths. Remarks.
Mar. 29-Apr. 4.... 4
Jan. 1-Apr. 30. 3
. 17-23.... 7
}t‘eb 6-Apr. 30. 2
InFeEI el 3

Mar. 20-Apr. 1.
Mar. 12-18....
Apr.2-8...........
Jan. 22-May 13....

Jan. 23-29......... [ IR

Present.,

Se!ft.—Oct., 1920: Cases, 175;
eaths, 37.

Dec. 26-May 7
May 3-16

..... . .| Present. Ore death reported.
~8eeiennen cee .| Present.
82B......... . Bo.

. 0.
Oct. 24-Dec. 11.... Reported present in interior of
Cli:oai-Changstnct

Mar. 20-Apr.9.... 3

Oct. 24-Dec. 11.... 3

202

1

5

1

7

18 District.

...................................... Dec. 1-31, 1020: Cases, 17. Jan,
Oct. 1-Nov. 30.... 28 |.ccee..... 1-Feh. 28, 1921: Casea, 50, not
in’ mﬂxtary

gm]udmg cases

Nov. 1-Dec. 31.... itals.
o oS

Oct. 1-Dec. 31.....

Feb. 1-28..........

Mar. 1-Apr. 30.... Present.

Feb. 13-Apr.2....
....................... Do.

Year ended Dec. 31, 1020:
Deaths

), 9.

Mar. 30-Apr. 2.... R 3 SO,
May 1-7........... Tfoeennn.

Nov. 14-Dec. 4....0...ccofennnaasd .| Dee. 12-25, 1920: Present.

Nov. 21-De. 11... [ 3
Jan. 2-Apr. 23..... 3 2
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

—Continued.
Reports Received from Jan. 1 to June 17, 1921—Continued.
SMALLPOX—Continued.
Place. Date. Cases. | Deaths. Remarks.
Uni s Africa.......... Feb. 27-Apr.12...|.......|eeeeeee. ..| Out Province, Nwal
nicn of South Africa. pr. O;Wm ince, Natal,
Vi
Cape Province. ............ Jan. 23-Apr.9.....|..ccceoifeeennnnae. Outbreaks.
N‘;pel ........ e‘ ........................ Pf ......................... Feb. 13-19, 1921: Present in rural
areas.
Durban district. ....... Jan. 23-Feb. 5.....]........ccoaiiie Outbreak.

De>. 1-31

Outbreaks. Feb. 13-19, 1921:
Present in rural areas.
Jan. 23-Apr. 9, 1921: Outbreaks.

‘| From Portuguese East Atrica.

..................... Jan. 1-Feb. 28.....
Venezt l
c Puerltg Catello............. Apr.3-9.......... ..ol 1
n v
8. 8. Alfonso XIII......... Dec. 27............ ) N I, At Hmﬂ‘é&ﬂ?’ from ports in
. northern in.
8.8.Cadiz................. Jan.5...cceeeee.. ) I OO, At Habans, Cuba, from Mediter-
ranean 3
U. 8. 8. Mississippi-........ Feb ls-m ......... 22 |.......... In Canal
8. 8. Ohioan........ Jan 1 AtSanPedroCali! from New
York, via Balboa éanal Zone
8. S. Ventura 1 At Sydney, from San
Francisco, Calif., via Honolu.lu
and Pago Pago,
8.s. 2 1| At quarantine: t. John, New
runswick. l"mmEurope.
TYPHUS FEVER.
Jan.1-Apr. 30..... 49 10 .
Mar. 11-Apr. 30... 172 42
. 1-31.......... 13 9
Jan. 1-Mar.31..... 206
Mar. 27-Apr. 9.... 4 4
Oct. 17-Dec. 26... .|........ 3
Jan.2-Apr. 2...... ........ 8
....................... Jan.2-Apr.16..... 13 1
Chile Feb. 16-Mar. 25 1 | Among Iab riving_from
eb. ar. 25. .. g orers ar
Nov. 1-Dec. 27.... 23 reg#m b{ m;%l 1qui-
que,
lg Pl;mbhc hospigl' g ea.r .
n pul cases,
13 des Sths. ’

Dec. 20
Jan. 16-Feb. §.....

Nov. 19-Dec. 31...

Jan.1-Apr. 15..... ”

On Chinese Eastern Railway.
Do.

July ll-Aus 2%19‘» Oo;:sgg:'

Feb, 16 1921, -
In emi; t from B rest-Litovsk,
with 2 weeks’ stay at Warsaw.
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ER—Continued.

Reports Received from Jan. 1 to June 17, 1921—Continued.

TYPHUS FEVER—Continued.

Place. Date. Cases. | Deaths. Remarks.
Egypt—Continued.
gyg ...... Oct. 1-Dec. 28 4 32
Do.. Jan. 1-May 18. 45 27
Port Said. Feb. 19-25. ... ) ) T
GermMANnY....ccccveeeceeacnncccac|acaccerecaccacaccans PPN P, Sept. 12-Dec. 25, 1920: Cases, 259;
inclnding 11 in a camp. Dec.
26, 1920-Jan. 8, 1921: Cacses, 7.
Great Britain:
Belfast. 13 |eeeennnn..
0 8 1
Dublin.. 4 3
Do.. 13 2
Greece: .
Drama. 1].
Do 1].
Kavalla, 2 ..
Patras...ceceeeveceeneeaa.] Nov.20-Dec. 5....|........ 1
Saloniki. R . L 234 9
Do.. Jan.10-Apr.2¢....] 1,232 90 | In civi‘l)fopuhhon,hn 31-Apr.
Eerres..... Nov.814......... ) 3 PO, 24; dcaths,
Remainder among _refugees
from the Caucasus and Russia.
At other localities in the dis-
trict, Feb. 28-Mar. 13, 1921:
Cases, 27; deaths, 3,
Gual Feb. 1-Mar 12, 1921: Present in

......................................

Nov. 8-Dec. 5..... ) PO

Mar. 27-Apr. 8.... 1 1

Dec %-Feb 21...
Dee.1-31.......... ) I P

bighland departmex.ts In vi-
cmltv of Guatemala City, Mar.
1-31,1 Several cases.

Aug. é-Dec. 5, 1920: Cases, 38.

Among emigrants intcndln to
comeg to Ug?ed States. - €

Fcb. 7813 1920 cases, sl, deaggls
Cares, 395 Jan. 29, lﬂl:
Cases, 197 R

114 rcmainingcases.

.| 51 remaining cases.

City and county.

Includinﬁ munkﬁpalltiu in the

R Presen
Present. Five deaths reported.

2. Year 102

daos, dea:&s&
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

R—Continued.

Reports Received from Jan. 1 to June 17, 1921—Continued.

TYPHUS FEVER—Continued.

Date. Cases.

DO.ceeueeeiinnnnn ceeenenns

Cspe Provinee. . ...........
Cape Town.. .

Jonani{éi;dfgiiiiiiiiii
On vessels:
8. 8. Presidente Wilson. . . .

8. 8. San Giusto...........

Nov. 1-Dec. 31....
Jan. 1-Mar. 31.....

Apr.10-20.........

Jan. 20-Apr. 23....
Jan. 20-Feb. 5
Feb.13-19... ... |........
Jan. 23-Feb. 5..... .

Jan.23-Feb. 5.....
Feb.16..........

Feb. 1C-Mar.3....

“| Jan. 29, 1921: Cases,

Apr. 17-May 13... 3 2
Nov. 21-Dec. 25... 25 1
Jan.2-May7...... 61

Nov. 30, 1920: Cases, 101.

103.
Includmz Banat.
In the old Kingdom of Rumania
on Dec. 31, 1920, 119 cases re
ported present.

Sept. 1-Dec. 31 lmCases,&-
an. 1-Mar. 31, 1021: Cases, 369."

‘| Feb. 19, 1921 Cases, 175; mor-

alitv, 5 to 6 per ce
Feb. 1 Oecuxenee of abou!
5 tatai czses daily. Mar.5, 1921.
200 fatal cases previously unre-
ported.
Dec. 1-31 1920'03&8, 11;dea!

Feb. 19, 1921
5fatal cases

921: Oceiurence of about
daily..

oo g, N %
ea
, 30 , 3 deaths w
among whstes,
among natives and coloted
Outbreaks orted Cape
'l‘ransvul

Province an
Feb. 13-19. 1921: Outbreaks re-
gn; . Mar. 12-Apr. 9: Out-
Outbreak.
Out|

breaks.
Mar. 27-Apr. 9, 1921: Outbreaks.
Dastrict.
At New York.
Italy Jan. 15; Na les,JTsdnm
Alglers, Jan. &, m
Janega and Naphs, Jan. 28,
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FEVER—Continued.

Reports Received from Jan. 1 to June 17, 1921—Continued.
YELLOW FEVER.

June 24, 1921,

Place. Date. Cases. | Deaths. Remarks.
Brazil:

1{: SO cecesesess] APr.10-16......... 1 1
Pernambuco............... Nov.14-21........ 1 1
2 1
8 2
........ 1
1 1
9 4

5 1| May 18, 1921: One case, stated

8 3 to have come from point 40

6 1 milesdistant.
1 1| Also called Gutierrcz, State o

On

vessel:
8.8.S5avoia...ccceeennn...

Jan.11-15.........

Vera Cruz.

Outbreakreported Jan. 22,1921,

.| Present.

June-Decemter, 1919: Cases, 173;
eaths, 41. January-August,
1920: Cases, 455; deaths, 111,
First period, occurrence in 6
localities; second period, in 12
localities.

At Habana, Cuba, from Vera

Cruz, Mexico. Vesselarrived

bana, Jan. 10, 1921, with
three cases sickness on board.
Two cases confirmed. Two
cases developed later on board,;
CO] ed Jan.15. Savoialeft
Vera Cruz Jan. 6, 1921.




